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1 ELEVATOR CONTROL APPARATUS BACKGROUND OF THE INVENTICN The present
invention relates to an el evator c¢ontrol appar at us -i n whi ch reversion
floors of el evator cages can be predicted accur*a-‘t-eﬂ‘%E—E{eIefsore a group
control operation has been generally enployed in an el evator apparatus .
having a plurality of cages provided side by side. As an exanple of €h#
group control operation, there is an assignnent system The assi gnnent
systemis such that an estinmated value for each cage is cal cul ated

i medi ately after registration of a |anding-place call, and a cage having
the best estimated val UBLEYATORe CONTROL APRBBRATUSd case to perform service
so that only the assigned cage 15 nade 10 respond to the | andi ng-pl ace
cal |, thereby inprovi n@EaiaROUNI H M tening the waiting tine.
In the cal cul ation of such an_ estinated value in general, predicted

wai ting tTREe BFeﬁﬁ@tlah@YﬂﬁtbP&cerééﬁFeﬁastEeeﬁnus%HevatP6r eeR¥Fod in an

el evat or rg g contr.oJ h.garatus des ri bed bllshed Exam ned Japanese
Pat oriPRBERFE t|"6'n chs SuaraiaBs Hionrs f of LeHE SR FA45%1 CaR Rl Les
of pr for all |anding-place calls is calculated as an
estlﬁégéélggﬁ 5%0 cage on the assunptlon that the | andi ng-pl ace

s 23%%6%9@%?’35: | E55HP08cA A, GRIEELLYS Rageabinbledend 1o,
val Ueeh§1869LaCEAd anS ARVETE Y MSp£ARus having a plurality of cages
provided side by side. As an example of the group control
operation, there is an assignment system. The assignment (i
system is such that an estimated wvalue for each cage is
calculated immediately after registration of a landing-place
call,-and a cage having the best estimated value is selected as
an assigned case to perform service so thet only the assigned
cage is made to respond to the landing-place call, thereby
improving running efficiency and shortening the waiting time.
In the calculation of such an estimated value, in general,

predicted waiting time for the landing-place call has been

used. For example, in an elevator group-control apparatizs

N

described in Published Examined Japanese Patent.Applicaiion.No;
Sho-58-48464, the sum of the squares of all values of predicted
waiting time for all landing-place calls is calculated as an
estimated value for each cage on the assumption that the
landing-place calls are temporarily assigned to the respective
cages when the landing- place calls are registered, by which a
cage having the minimum estimated value is selected as an

assigned cage.




In this case, the predicted waiting tinme is cal culated by adding the

* landi ng-place call duration (the tinme elapsed after a | andi ng-pl ace cal

was registered) to the predicted arrival time (the tinme required for the
car :tg nove fromthe present position to 4he floor where the |anding-place
cal ™has been I ssued). The waiting ti for the |I|anding-place cal

can be shortened (in particular, the long waiting tine of a mnute or nore
can be reduced) by using the estimated val ue thus obtained. If the
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predicted arrival time calcul ation fmethods are described specifically. The

predi ctegimér (¥Re thifie requdlred adi tHe SEEP BoRBVRT fdm ahd Obr8¥EnLN the
assunption that the cage nakes a reciprocating notion between tw end

floors. gdgitibe tbi Hhe rELBHE e@hebl the N avHiRGLUPIaBE cal8) hd$ been
cal cul ated fromthe di stance between the cage position and the target
floor, theshéedp.required for stopping (stop tine) is calculated fromthe.
nunber of tinmes of stops at internediate fl oors between the cage position
and the tarJehef|wmitimend tivee for the landing-place call can be

shortened (in particular, the long waiting time 6f a minute or
A more can be reduced) by using the estimated value thus
obtained.

If the predicted arrival time is not accurate, the
estimated value cannot have the meaning of a reference value
for selection of the assigned cage so that the waiting time for
the ianding- place call cannot-be shortened. Accordingly, the
'acéuracy of the predicted arrival time has a great“iﬁfluence on
the performance of the group control.

In the following, conventional predicted arrival. time
calculation methods are described specifiéally. The predicted
arrival time is calcﬁlatéd in such a manner (A) as follows on
the assumption that the cage makes a reciprocating motion
between two end floors. |

(A) The time required for running (rﬁnning time) is
calculated from the distance between the cage position and the
target floor; the time required for stopping (stop time) is
calculated from the number of times of stops at intermediate

floors between the cage position and the target floor, and the



predicted arrival tinme is calculated by adding the running tinme to the stop
time (Refer to Published Exam ned Japanese Patent Application No.

Sho- 54-20742 and Published Exam ned Japanese Patent Application No. f
Sho- 54-34978). To inprove the accuracy ip prediction of the stop tine at
the cage-position floor and the stop-expetted floors, the follow ng
prediction nmethods (B) - (E) have been proposed. (B) Correction is nade on
the predicted arrival time in accordance with the cage state (in the

decel er at ppadictetihardboal timeiis czienetated by addingdredutodngsttdims i n
t he door-closing operation, in the running state, etc.) at the floor where
the cage te phesetpp( Réfrer (RefRublticsRahl iBhed n@damapaﬂeéépﬂaﬁéﬁt Patent
Appl i cation No. Sho-57-40074) C%@The nunber of passengers.getting on and
t he nunbefPBligatiengdics g%hce-rfré- 143t ardcFupldrhed cBxaminpdod apapese

. det ect ed bé usi ng a_detection or prediction device, and correction is nmade
~on the prBaFenEdARPALFALioAq nﬁ%ﬂnﬁ“d‘a}ﬁ%] th the nunber of . those

Sho-57-40072 Shusbiens %I%%Shed'aﬁé%a?h&%‘i’ened a%ﬂﬁ%ﬁ?%ﬁ B 48R R a“°”cN:
Sho-58-162472 [ ' :
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accordance with the cage state (in the decelerat:.on, in the
~ door- opening. operation, in the opened-door state, in. _the'.
door-closing operation, in the r_un_ning_ state, etc.) at _the
floor‘ wh_ere'- the cage is _preSent (Refer to Published Examined
~ Japanese Patent Appla.cat:.on No. Sho-57-40074)

(C) The number of passengers getting on and the number of
passengers gett:._ng_.. off at each s.top-—ex_pected floor are .detect_ed.
by using a detection or '.prediction_ device, and._cer::ection. is.
made . on the predicted arrival time in accordance with the
number o_f_-. those ~passengers (Refer to E_'ubli_she_d, _E:__{amined

. Japanese Patent Ap_plicati_on No. Shg.—_S__7-400-72: end Publ;’._shed A
Unexamined Japanese Patent _App_l,i..cation' No. _Sho-S-S-__,Z:L__62472)_. |

(D) Correction is made on the predic__:_'te_d__arriv_al _t_ime: on _t_he'._:
consideration of I.the- fae.t that the__ tj.me__r_equi_re_;_i- pass_engers- for -
getting on and off a cage varies depending on. the kind of
response as. to y&heth'er the _stpp-_-_exp_ecte_d _ floor is to. be
_re_s'p:o_n_ded_to__.a_ cage call otf to a iandj._ng-place call (Refer to

Published Examined Japanese Patent Application No. Sho-57-40072).



(E) The stop tinme at each floor is predicted on the basis of statistical

* data obtained by neasuring the true stop tine (door- opening tine,
passenger-getting-on-and-off tine and door-closing tine) at each floor or
on t.Re, basi s of door open tine obtained by sinulation and built in the
group‘ control l er (Refer to Published Ungxami ned Japanese Patent Application
No. Hei-1-275382 and Published Unexam ned Japanese Patent Application
No. Sho-59-138579). To inprove the predicted arrival tine on the
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probability distribution ‘of cage calls which occurred in the past to

t her eby timediobt iR P &infEl Ltieon CandiepdeltVehi ¥ReCadBuplldontriafdr t o
Publ i shed Exam ned Japanese Patent Application No. Sho-63-34111). (G The

probabi |(Refeaf tot ppplighed Uhexeadfed Japaheislopatant Applddatidge No.
direction is calculated on the basis of the nunber of tines of cage

directi Hei~av@7538P andntihe PumakiiskedvalUmexdmimesd nukiipamdsgas Fatgarts i n
each cage direction in the past,. and correction is nade on the predicted
arrival Appddcstion No. Sho-59-138579). '

[\ To improve the predicted arrival time on the consideration

of the possibility that a call will be registered in the future

to stop the cage at a stop—unexpected floor, the following
methods (F) - (H) have been proposed further.

(F)'$he'number of cage calls to be prbduced by the stopping
of the cage to respond to a landing-place call at-intermediate
floors is predicted on the basis of statistic data pertaining
to the number Qf'passéngers in the past, and the predicted
number of cage calls is disfributed to the forward floors on
the basis of the statistic probability distribution of cage
calls which occurred in the past ﬁo thereby predict the stop
time due to the derivative cage calls (Refer to Published
Examined Japanese Patent Application No. Sho-63-34111).

(G) The probability of stopping of the cage at each floor
and at each cage direction is calculated on the basis of the
number of times of cage direction reversing and the measured

value of the number of passengers in each cage direction in the

past, and correction is made on the predicted arrival time on



.the basis of the result of the above calculation (Refer to Published
Unexam ned Japanese Pat ent Appl i cation No. Sho-59-26872). (H) The
stop tinme due to the cage call at each floor is predicted on the basis of
the floor getting-off rate calculated for.each floor and for each directi% n
(Refer to Published Exam ned Japanese Pagént Application No. _ *#
'Sho- 63-64383). As described above, it is general in the prior art that the
predicted arrival tine is calculated on the assunption that the cage nakes
a reci prockei bgsist iah bhewsmsulte ¢ofiothed dbmre scationdadion n(Refér c&ees,
the direction of the noverment of the cage is reversed at a way floor by
maxi num cBpplighedsi ddnexaminedum Sapaneseer sPabent Thapplicatdona pNobl em
in that an. error _is produced between the predicted arrival tine and the
true arri$B®-3¥n#68%3)sol ve- this problem a nethod of calculating the
el evator service ﬁredicted time has been proposed as described_in ]
Publi shed Bl ABE8 SteRpdndie duepkpefthe Gageicailodt eagh floor is
Sho-54-16293.. In,the calculatio thod, the running_tine to a.call fl.oor
ot o crERRiGhed oib o, Han 41 e FReoRL B HEEHOUBTUAE. R CPRERAETLaER ¢ he
runni ng t} t call floor,ip-the reverse directi herefro e
cal cul at eﬁoeg‘zf?'cuﬁa?grt -I?é‘-dprgaf c-.te&fﬁhr?f'§§:_F!;f-' Phe. &%%%Sr &%Q@Pgifﬁged
cal cul ati d I ¢ u Ry sl rsiqp fl e direction
o the comtelEhod safahedl’ pRbent ARE SCRETCH Ho . | EHO-SREEEARES,
reversion f1ogs)qddiet Loédeabbeecti On Llgdli AP G RMNe Yrildieart that the
predicted arrival time is calculated on the-assumption.that the
cage makes a reciprocating motion between the two end floors.
However, in,most-cases, the_direétion.of;thenmovement of the
cage is reversed at a way floor by maximum éall revefsion_or
minimum'call reversioh. There arises a problem in that an-
error is produced between the p:ediéted arri#al time and the.
true arrival time. |
TO'solvevthis problem, a method qf'calculéting_the.elevator~_.
service p:ediqted_ time has. been pr@posed as described in
Published  Examined Japanese = Patent Applicationx No.
Sho-54-16293. In the calculation method, the running time to
a call floor at a greatést distance in:the direction of_the o
movement of.the cage and.the runnihg'timeﬂto a call floor in-.
the reverse_direction ;heref:om.are calculated tO"calculéte thg
predicted arrival time. According to the calculation method,
a_flqor URF' (upper reversion floor) where the direction of the
cage is reversed at the maximum Cal; and5a floor LRF (lower

reversion floor) where the direction of the movement of the




cage is reversed at the mninmumcall are set to call floors respectively at
a greatest distance anong upward and downward call floors. However, it has
been found that the aforenentioned upper and | ower reversion floor setting
met hod has still a problemin the point of accuracy in the predicted
arrival tine. This point will be descé&bed with reference to Fig. 8. In
the draw ng, the reference nuneral (1) designates an el evator cage which is
oper at ed between the 1st roor and the 12th floor. The reference nuneral

8c) de t of | d
fjegl)gna;ééegggé\'n%\?var% an ng p ggeﬁggﬁ?ng t@"‘?'lhl %%%) g é:(cﬁd%?%%fggsb (7u)
and (9u)espepLEVEYY ¥tdas b&@ﬁ%@s@%@térﬁé@'%%%&f&l gndl abRawaka and

9th floors. The upper reversion floor URF in ea conditions (a) - (f)
in Fig.c811sf38brkQ the uppernost floor anong the cage call or

| andi ng- pl ace call fl oors. That is, as shown in the drawing, URF is set
to 8F, 9F, Héweér,9EtamhaOeaen t heundndhaitonhe fordmentiopedt uppey. | n
each of the conditions (c) and (f), however, the upper reversion floor URF
is set andthewétrhréversidir Hilodvhesapving nethbdidasd &td ldalal problemhdangh it
can be sufficiently expected that a new cage call may be reglstered at a
floor upher poimt off ahcenrady dayethe) predicassbrapuivelt kdmepwar Fhis

| andi ng-pl ace call (9u) at 9F. In this case, it is irrational that the
upper rBOERE WAldl ber dercTidesewith gefemance stoifidhi8: case, the

- In the drawing, the reference numeral (1) designates an
elevator cage which is operated between the 1st floor and the
12th floor. The reference numeral (8c) designates a cage call
at the 8th floor, (7d) and (9d) respectively designate downward
landihgaplace calls at the 7th and 9th floors, and (7u) and
(9u) respectively designate upward landing-place calls at the’
7th and 9th floors.

The upper reversion floor URF in each of conditions (a) -
(f£) in Fig. 8 is set to the uppermost floor among the cage call
or landing-place call floors. That is, as shown in the
drawing, URF is set to 8F, 9F, 9F, 8F, 9F and 9F in the
conditions (a) - (f) respectively. .

In each of the conditions (c) and (£), however, the upper
reversion floor URF is set to the 9th floor 9F of the upward
landing-place call (9u) though it can be sufficiently expected
that a new cage call may be registered at a floor upper than 9F
after the cage (1) has responded to the upward landing-place
call (9u) at 9F. In this case, it is irrational that the upper

reversion floor URF is set to 9F. That is, in this case, the



upper reversion fl oor ought to be set to any floor of 10F or higher.
Consi dering cage calls derived when response is nmade to the upward
| andi ng-pl ace call (7u) at 7F, in the condition (d), it is simlarly

obvious that error with respect to the pr

when the upper reversion floor URF in the Condition (d) is set to 8F.
Al'so in each of the conditions (a) and (b), the possibility that
upper reversion floor URF may be shifted nore upward by assigning a new
| andi ng- phpper tekerstion tflecrummht twvbagsetage any dilfdoxieht LYF oxr-
consi dered according to the traffic circunmstances. In general, the
predlctedhzgher5|on floor is used for prediction of in-cage cromdedness
predi ction of near- future cage position, predlctlon of cage settlement,
etc. as wel |Consideringseageralls demives wWien mesnense tic Made Fa thene
to carry out the_ dispersive waiting operation of a IuralltéFof cages,, .t he
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predi ction of the reversion flogr has a great influence on ccura
ot her var®uSiRihaslyr opvdaus that sFHafeith g?%me%‘&nF?oF BoREP

sel ecting_a ca

on the basis of .calcu

g $S|gged ala ng- Iace aI
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accuracy_bgnaiggghgtl?Q)qfahge (b), the _pq351blllty;.that the upper

reversion floor URF may be shifted more upward by assigning a

new landingaplacg'_call to the . upward moving. cage-Jis-

sufficiently considered according to the traffic circumstances.

In geheral; the predicted reversion floor is used for

icted arrival tinme becomes Iq&ge

the

PN 46 ur&Ey in
aﬁFéﬁdfor

prediction of in-cage.crbwdedness, prediction of near-future

cage position, prediétion of-cage settlement, etc. as well as

"it is used for calculation of the predicted;arri?al time to

carry out:thé.digpersive waiting operation of a plurality of

cages, thehassignment'operation for landing-place calls, etc.

Accordingly, accuracy in prediction of the reversion floor has
a great influence on accuracy in other various kinds of

predlctlon.

Further, a group-control controller for selecting a cage '

assigned a landlngfplace-qall on the ba51s of calculatlon_uSLng
a neural_netwqu_imitatingtthe_neﬁron_of the human brain has
been proposed as described in Publiéhed-Unexamined Japanese

Patent Application No. Hei-1-275381. . However, there is no

consideration of improvement in accuracy in calculation of the



predicted arrival tinme and accuracy in calculation of the predicted in-cage
* crowdedness. As descri bed above, the conventional el evator control
apparatuses have a problemin that reversion floors can not be predicted so
accuLﬁaely that a large error with respe to the predicted arrival time is
produced, because there is no considerati®n of the possibility that calls
wi Il occur in the near future. SUWARY COF THE | NVENTI ON Accordi ngly, an
obj ect of the present invention is therefore to provide an el evator control

' ich [ : h . ' fl b
o edi ot BReREeREr = LEYFAL e ORDR, B Rrusee ar, BELRRIRREPR CSE D e T
therebyp§gh!gtggei%g@gqugf Hoblemin the prior art. The el evator

control “apparatus according to the present invention conprises: an input

data conver onqgBapspbar £6¥81! 14 LIRildn Al Jaydida dichhataayat or

cage positions, cage running directions, an e responded, into

data i nabgara;eh%gss e as priRillendaha thatd reverdli REFIYdEs Tdre WIS KN
fl oor prediction neans constituting said neural network and including an

i nput | pyediteed sechavicigataly ithat! adahggederedduli thay@sgedt @d Mild i ng,
as output data, data corresponding to pregicted reversion floors at which
said el pratidctedagasrizad pimédi cisd piodudcedpr Ssecdiliseér thewengis no
directions, and an internediate | ayer di sposed between said
consideration of the possibility that calls will occur in the
near future.
s ' SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is
therefore to provide an elevator control apparatus in which
reversion floors near the true reversion floors can be
predicted flexibly correspondingly to traffic state and traffic
volume to thereby solve the aforementioned problem in the prior
art.

The elevator control apparatus according to the present
invention comprises: an input data conversion means for
converting traffic state data including. elevator cage
positions, cage running directions, and calls to be responded,
into data in the form usable as input data to a neural network;
a reversion floor prediction means constituting said neural
network and including an input layer for receiving said input
data, an output layer for outpdtting, as output data, data
corresponding to predicted reversion floors at which said

elevator cages are predicted to reverse their moving

directions, and an intermediate layer disposed between said



input layer and said output. layer and having weighing coefficients;
output data conversion neans for converting said output data
into data in the formusable for a predeterm ned control operation. The _

and an

el evat or

control apparatus according to another aspect of the present

\_

invention further conprises: a Iearnlngd§§a form ng neans. for storing n
only the predicted reversion floors of said cages together with the input
data at the tine of prediction but the true reversion floors obtained
det ecti ngripguwor slayrer e 4 neaidg dutpati odayer saind cagesirey e weighihy

rever sed,
el evat or

at a predetermined point of tinme in a running period of the

cdefﬁﬂumeﬁgssendndutanhecnnpuﬂj|dqma dabayershenpr endagtsed for
reversion floors and the true reversion floors as a set of.

by

| earni ng data;

and a comoaMeming@nid fautpubrdata o tdata wis gthegfoxmeaisablenfer af
sai d reversion roor‘Eredlctlon means by using said | earning. data forming

‘nmeans. A@xRedHYRrRine

into the

neural network, so that predicted val ues of floors where the
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floors. of said cages together w1th the input data at the time.

of prediction but. the true revers;on _floors obtalned by

detectlng floors: where the moving dlrectlons of said cages are
actually reversed, a,,t--. a. predet_ermxned. pqlnt._ of .t_1_._n_1e_____1.n a

running period of.the e1evato:,'to:thereby_senonut.the-stored

ecprerehtopavanitnn, traffic state data are fetched

t he

FOMBELS8% 1 et &mt? Gy

input. data, the predicted'.reversion-_floors._and: the -true;

reversion floors as a set of learning data; and a correction

means for correcting the weighing coefficients of said.

reversion floor prediction means by using said learning data

forming means.

According to the present invention, traffic state data are

fetched. into the neural_netwo:k,_sg'that.predieted‘ye;ues_of'

floors where the moving direction of each cage is reversed are

calculated as predicted reversion:floo:s,-

According to. another aspect pﬁftherpresent invention, the

weighing coefficients in the neural network is, corrected

automatically on the -basis of the result of thetp:ediptiye_

calculation, the traffic state data used therein and the

measured data.



+is a functional

10 BRI EF DESCRI PTI ON OF THE DRAW NGS I n
bl ock di agram showi ng t

enbodi ments of the present invention;

t he acconpanying drawings, Fig. 1
he whol e configuration of

Fig. 2 is a block diagram show ng the

schéqatic configuration of the group controller depicted in Fig. 1; Fig. 3

I's a bl ock diagram show ng the det ai
conversion nmeans and the reversion fl
1; Fig. 4 is a flowchart showing the s
control prograns stor-4_' t '
chart showi ng the det &
predictive qg

showi ng the de
depi Cct ed jlagrand sHbwitld) the whdid | QhE

configuratiion of the correction progra

e

F DESCRY! N _OF T
i G R

configuration of the data
predi ction neans depicted in Fig.
chematic configuration of group
cb-d 1 .E' waFlJ. 5 is a flow
y assi gnnent

Ei s fl har t
# s B bupdd o
ation Bg E@?gﬁﬁﬁﬂé‘%ﬁ of gt':he'8 o

epicted In

an expl grelsent VigveRBOWhRY #1¢, I ol aikO0M Ob1RYE 8i 88 rhhO0ERowt £l raspect

to cage position and cal
appar at gehera%Gd FIokiL

poOSi

lon in a conventional

I
%IrgtEoRREEERB@ 34585 %mmaéP@%defi_ﬂ he
e

el evator contro

ow with reference to the draw ngs.

present invention wll descri bed bel
Fig. 1 Piga fupctFdgal Dl ask di apld@kSWﬂ&@ﬁaﬁhGSHMﬁ?CGEﬁéglﬂeﬁdm@f _an
enbodi ment of the present invention; and Fig. 2 is a block diagram show ng
t he schemmifigurartfiionuref | the ofiathe conwerstian meddres ardi thed devdzrgiorn.
floor prediction means depiéted in Fig. 1; Fig. 4 is a flow
chart showing the schematic configuration of group contiol
programs stored in the ROM depicted in Fig. 2; Fig. 5 is a flow
chart showing the detailed configuration of the temporary
assignment predictivg-calculation program depicted in Fig. 4;
Fig. 6 is a flow chart showing the detailed configuration of

the leérning data forming program depicted in Fig. 4; Fig. 7 is

a flow chart showing the detailed configuration of the
correction program depicted in Fig. 4; and Fig. 8 is an
explanatory view showing the relation of reversion floors with
respect to cage position and call position in a conventional
elevator control apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described
below with reference to the drawings. PFig. 1 is a functional
block diagram showing the whoie configuration of an embodiment
of the present invention} and Fig. 2 is a block diagram showing
the schematic configuration of the group controller depicted in

Fig. 1.



In Fig. 1, the group controller (10) functionally conprises the follow ng
nmeans (10A) - (10G for controlling a plurality (for exanple, No. 1 and

No. 2) of cage controllers (11) and (12). The |anding-place call =

regi stration neans (10A) registers/ cancels | anding-place calls (up.cal

and down calls at |anding places) on respébtlve floors and al so calculat
the tine elapsed (that is, the time of duration) after the registration of

t hose | andi ng- pl ace call's. The assi gnnent neans (10B) for assigning an.

opti mum cage BnsRigi de, ttheagirongi conplrad@exal 10 )f funceiompldy poegixdisese! y
calculates the waiting time required for response of - respective cages to

| andi ng- pteefehlowing mespect(ilda )f I-odrl@(hhcfdme:mmSS@ghsng sapéulradiity t he
m ni num val ue in the. sum of the squares of the calcul ated val ues. The data
conver si ohf o a@xampiec) Npacl ddeadaMa.npd). &l agmveontonlkegns (Ad) and.
converting traffic state. data such as data of el evator cage positions,

dat a of cgb%)funning directions, and data of caIIs to be responded {cage

calls, or assj ne ndi n | ace.calls etc. 0 dat n the .form which
can be used Javgngilaﬁﬁkca%ﬁpa%glas 4¥i0, 30308 ( J0), redasrars

Coter L POBEPY, (ke FAILBI LR RELES s SAELY S M U LS pe ,

control Cﬁi&é‘é@;' Q‘ﬂl OLeQBEQE%%d f‘l&éz\.@l atddmalgg tgglcﬁfgtes the tlme
elapsed (that lS, the tlme of duratlon) after the: reglstratlon
of those landlng place calls

| The.aSSLgnment means (IOB) for assigning an optimum cage a

setvice td-a 1anding-place call, fo;lexample,_predictively
calcﬁlates.the waiting time required,fo;.:esponSetof respective
cages to:landingeplaceﬂcalls qh'respective floorscand then
assigns_a-cage having the minimum3value'in_the_5mm of the
squares of the calculated values}
: The data conversion means.(lQC)_includes_an-input_data:_
cpnversion means for-convetting trafﬁic,state.data.such as_data
of_ele#ato:-Cage-positions, data of cape running directions,
and.data of calls to be respondedj(cage calls, or assigned-
landing- place calls), etc._-lnto:data ih.tﬁe fcrmawhich can be -
used as. neural-network _lﬁput. data, .and_ an loutput_ data
cqncetsion means for ‘converting: nepral-netwo:k output data
(predicted values of reversion floors) into data in the fprm
which can be:used_for the control calculation of predicted

arrival time and the like.



The reversion floor prediction neans (10D) for predictively calculating the
- upper reversion floors and | ower reversion floors of respective cages by
using_a neural network, as will be described later, includes a neural

net waLk conposed of an input |ayer for receiving input data, an out put

| ayer for sending out data correspondingif? the predicted reversion floors
as output data, and an internedi ate | ayer disposed between the input |ayer
and the output |layer and set with weighing coefficients. The predicted

arrival tinerhelfetréds Don ERSEr kYR Al mdlaes (hopyr Esk%fédiawgél&t hat
I's, predicted arrival tine) of the tinme required for ‘the arrival o

respect i ozlcabasihg ttihe | apgepy tvinsidn I €3pees Vendi NekidroNsevapsiBa
basis of the predicted reversion floors. The | earning data form ng neans
(10F) stBlesrsraff respeatévdatagest bye usipid o« qreersl atetworkf t 85 wnput
conversion) and neasured data (or teacher data) related to the reversion
fl oors oterdeperibed dages,afirrluded andeseadlsnettvoirke cimiposed | e4r ahng
data. Accordingly, teacher data are stored as a part of the |learning data
in the |Rpwutndayem forninegeaindmy (10pht Wetapr ractdoweputans el GEokear ns
and corrects the function of the neural network in the reversion floor
predi ct i #PNGERGs QutoDilakp cPnrespendingnite ddiea. pradimbed]l mevekeiof cage
controllfis 11) and %12% are the same in configuration. For exanpl e,
the No. QoEgg@s outpu data, and an intermediate layer disposed
between the input layer and the output layer and set with
o weighing coefficients.
The predicted arrival time calculation means (10E)
‘calculates
the predicted values  (that is, predicted arrival time) of the
time  required for the arrival of respective cages to the
landing place in respective directions, on the basis of the
‘predicted reversion floors.

" The learning data forming means (10F) stores traffic state
data before input conversion (or after input conversion) and
measured data (or teacher data) related to the reversion floors
of respective cages after that and sends out the data as
learning data. Accordingly, teacher data are stored as a part
of the learning data in the learning data forming means (10F).

The correction means (10G) learns and corrects the function
of the neural network in the reversion floor prediction means
(10D) by using the learning data.

The No. 1 and No. 2 cage controllers (11) and (12) are

the same in configuration. For example, the No. 1 cage



| andi ng-

pl ace call cancellation neans (11A) sends out | andi ng-pl ace cal

~controller (11) is constituted by known neans (11A) - (11E) as follows. The

cancel | ation signals for |anding-place calls on respective floors. The _

~ cage ca

floors.
i ghting
runni ng

to det er ontddilexinlilNg il reris mitwied Hey dagevamieamk e( L ha) cageliBypasd to
the cage calls and the assigned | andi ng-place calls. The door control neans
" (11E) cdmllaws the openi ng and shutting of the entrance/exit door of.the
.cage. In

| registration neans (11B) registers cage calls on respectiv
The arrival forecast |anp coh®ol neans (11C) controls the

of arrival forecast |anps (not shown) on respective floors. The
control neans (11D) controls the running and stopping of the cage

Fig. 2, the group controller (10) is constituted by a known

m cr oconput eThsrigrsbichafpbacePealli canpeddasiong means) (drl@.w%&%)?uﬁh

ROM (102

), an RAM (103), an. input circuit (104), and an_ output circujt

(105). THanding-riaceicall cenreldadipnssignadsngors| RRALIPGrPOACS GRALS

(14) fro
signal s
sends. .
l.anps in
t he cage
showi ng-

m | andi ng pl aces_ on respective floors and ,No.

1 d No. 2
Ao HYTREG e chRPEF | or The1$898nGaL 2)??9iﬂ¥ef%j?<§htm%4%u(-f i@
t | andi ng- pl buyt.t | Si l, 1 t o | andi gg- pl . Db
asheEens gk o0 Yo BPno P B REECHNEL oRORRS -comila <AERATEL

t

us
05)
ton
to

arrival fo:eéast lamps (not showﬁ)'oq;;equct;ve'floo:s.. The

running control means (11D) controls the running and stopping

of the cage to determine the.running'diredtion of the cage and'_

make the cage respond to the cage calls and the assighe_d

_landihgeplace-calls, The door control means (1llE) controls the.

opening and shutting of the entrance/exit door.of_the'cageg_

In Fig. 2, the group controller LiO)-is constituted by a

known microcomputer composed of -an MPU: (microprocessing unit)

or CPU (10l1), an ROM. (102), an;RAMr(103),'an.input circuit

.(104), andﬂan.output:circuit (105).

The input circuit (104) receives: landing-place,«button'

signals (14) from landing places on respective floors and No.

1 and No. 2 status signals from the cage controllers (11) and

(12). The output ci:cuit_(105)~sends;but landingeplacé_button-

lamp  signals (15) to landing-piace.buttbn-lamps-included in

respéctive'landing-plaCewbuttons-and-cbmmandnsignals to the-

éage'controllers (11) and (12);*

AN C1 3  Uorih 1Rbans  (1£) Sobhedd1¥ 8" Hesly dbpor am

Qj



rel ati onshi p between the data conversion neans (10C) and the reversion
*floor prediction nmeans (10D) depicted in Fig.. 1. In Fig. 3, an input data
conversion nmeans, that is, an input data conversion sub-unit (10CA), and an
out pyl- data conversion neans, that is, an output data conversion sub-unit
(I1CB), constitute the data conversion mgans (10C) depicted in Fig. 1. A
tenporary assignnent reversion floor prediction sub-unit (10DA) and a

non-t enporary assi gnnent reversion floor prediction sub- unit (10DB) which

are di sposed et weenest hegd : a ensi }s .
out put gat aCt;:Jgjrafv\gs?songsﬁ%ﬁﬁﬁé?gﬂog)eegngig%ﬁﬁg% h\%lf:’}# %@%Lsn@ﬁg%%?gd by
a neut r dde NALVEH4h i OBSLirbEhE thide datay &ESivard { 90" meaﬁgi( gg.' HRD Stk d0D)

depicted in Fig. 1. The input data conversion sub-unit converts

traffic xdvais o af 1 6ot Npped €88€oROREENENS 10039 Pt i g .j ons, and
calls to be responded, that is, cage calls and assigned | andi'ng- pl ace

call's (assignedrigl! 9, tanbenpagp@uted, céhversnba Giahd ) thatf argp wahch
can be used as input data for the neutral networks (10DA) and (10DB). The
out put datputtodatasi consebsiont sulBAB)itcoNIOCAY ,ouamdit adat eutpuedi daes

val ues of reversion floors) of the neutral networks (10DA) and (10DB) into
dat a i n QAVERFIienWmMeInganthat uted &nroubputaladiaatciomyesfs imrediukeanitri va
time, that is, into values for indicating the upper/lower reversion floors.
The neurdOGRY mFIRgERENGE | the HRfds GPFeRSiom mRans 0 L oigmicted in

receivi | npyt daja_fromthe input data conversion
qi%.g. Py a& temporary agszt.gmnent reversion floor prediction

o sub-unit (10DA) and a non-temporary assignment reversion floor
prediction - sub- unit (10DB) which are disposed between the
input data conversion sub-unit (10CA) and the output data
conversion sub-unit (10CB) ahd'each of which is constituted by
a neutral network, constitute the reversion floor prediction
means (10D) depicted in Fig. 1.

The input data conversion sub-unit (10CA) converts traffic
state data such as cage positions, cage running directions, and..
calls to be responded, that is, cage calls and assigned
landing- place calls (assigned calls) to be responded, etc.
into data in the form which can be used as input data for the
neutral networks (10DA) and (10DB). The output data conversion
sub-unit (10CB) converts output data (predicted values of
reversion floors) of the neutral networks (l10DA) and (10DB)
into data in the form which'can.be used for the calculation of
predicted arrival time, that is, into values for indicating the

upper/lower reversion floors.



sub-unit (10CA), an output layer (10DA3) for sending out data correspondi ng
to the predicted reversion floors as output data, and an internedi ate | ayer
(10DA2) di sposed between the input |ayer (10DA1) and the output |ayer_,
(10DA3) and set with weighing coetficieg%e. Simlarly, the neural netwgﬁk
(10DB) includes an input |ayer (10DB1), i nternedi ate | ayer (10DB2), and
an output layer (10DB3). The | ayers (10DAl) - (10DA3) of the neural network
(10DA) are connected to each other through a network and the | ayers (10DB1)
- (10DB3) of The neural metwodk ((DUB)) aie comprsat 05 eachlnmmeﬂ.ayer
through another network, each. network being constituted by a plurality
of nodes.(10DAL Fifpr TeosHouma Aanuty datgofsom the tAaputndatal ceRV@BEkonf or

the purpose of shgﬁllflcatlon ~ Assuni ng now that the nunber of nodes in

t he i nputSubTYREE neHPeR b/ §Hd°u69’t1’p'utlaYIe5ydrl§DAa3r)e f‘-?‘éﬁ%‘&‘ﬁ-%l gut data
represented %shﬂ N2 and hB t hen the nunber I n ach

out put 3;!1 9850 47 et TavensiSn, Hoezn ea By tphs a8k Ayl oe
N3 = 2 FL FL t th f f| bui | di
the of hérarre'n%n LhESrmegiats, Ty, CLaPRE) RiSbpheal Harymah (hpniPBusy

hunbor . of {9Hites | MPAT) o p“%hgf‘hé‘u BEY LB i%#%trs‘%d‘f%%ﬁ “Brsh"

éa?PE?%g?%¥H€b%€§ég£gkfgglgﬂtghe ba5|s of the nunber of roors FL |n t he

Similarly, the neural netwprk-(lODB) includes an input
layer (10DBl), an intermediate layer (10DB2), and an ouﬁﬁut;
layer_(lODB3j.

The layers (10DAl) --(lODA3)_of the neural,network.(lODA)
are connected to each . other through a network and the layers
(10DBl) - (10DB3) of the neural. network (10DB) are connected to
each other through another network, each. network  being
constituted_by'a_plurality of nodes. In Fig. 3, shown are
three nodes for each neural network for the purpose of
simplification. Assuming now that the number of nodes in the

'_input, intermediate and output layers are respectively
represented by N1, N2 and N3, then the number of nodes N3 in
each of the output _layeré (10DA3) and (10DB3) can. be
represented by the formula: - o

N3 = 2 x FL B
in which FL represents the number of floors in a building.__on'
the other hand, the number of N1 ih each of the'input.layers
(10DAl) and (10DBl1l) connected to the_input data conversion sub-

unit (10CA) and the number of nodes N2 in each of the



of i nput data used, the nunber of cages, etc. O Nl input values xal(l)
the i-th input value-xal (i) is inputted into the i-th node of the
ayer (IODAl) in the neural network (10DA). O N3 output val ues

: xal (N),

i nput |
ya3(AiL
node of
k are i
shown f
i nput |
t he out
val ues
xa2(1)

(10DA2)
ya2(j),

for the respective |nput val ues are set between 't he I nput

the int

node of

- ya3(N3), the k-th output value ya3(k) is outputted fromthe k-th

t he out put |ayer (10DA3) in thdaEeural network (10DA). Here,

and

ntegers represented by i=1,2, --- Nl and k=1,2, --- N3. Though not
or the purpose of avoiding conplication, the output val ues fron1the.

gl e R el s R S TR S

hS RGNS N Rator e B B S0P AL MLIEGL EnThY) g

the i npys ‘@ﬂ¢?&t&h£§euée&h gﬁgenphPér of caP@%)‘gtéhe i ntermedi ate | ayer

and t out put fue the romare represented by xa2(j) and

" eSRIEUY el Hput NvhBeBeynal 19eLwREH (MIGDAh ol ahh nehsoe! A ghent S

| ayer (10DAl) and

etabdi pt €5 aygput8@A2ntrdrhet Wecth t hodd NbEr reHk atiapudyelaydpDA2)
and t he out put Iayer 10DA3) . For exanpl e, weighing coefficients wal(i,j)
and wa2({10DARy einettHeet neapal h@etwiorknOCEODA) t he OMPNB loatputandaliesj -t h

the internediate 17 layer and between the j-th node of the

intermedyal €l ) ayeyad{®3), the k-th output value ya3(k) is outputted

et

from the k-th node of the output layer (10DA3) in the neural
netwdrk (10DA). Here, i and k are integers represented by

i=1,2, --- N1 and k=1,2, --- N3. Though not shown for the

purpose of avoiding complication, the output values from the.

input layer (IODAl); the input values to the intermediate layer
(10DA2), the output.values.from the intermediate layer (10DA2),
and the inpﬁt values to the output. layer (10DA3) are
represented by yal(l) - yal(Nlj, xa2(l) - xa2(N2), ya2(l) -

ya2(N2), and xa3(1l) - xa3(N3), respectively) and the input

- value to the j-th node (j=1,2, --- N2) .of the intermediate

layer (10DA2) and.theroutput.value therefrom are represented by
xXa2(j) and ya2(j), respectively. | '

In the neural network (10DA), weighing-cbefficients for the
respective input values are set between the input layer (10DAl)
and the intermediate layer (10DA2) and bétﬁeen the intermediate
layer (10DA2) and the output layer (10DA3). For example,
weighing '
coefficients wal(i,j) and wa2(j,k) are set between the i-th

node of the input layer and the j-th node of the intermediate



the k-th node of the output |ayer, respectively. Here, the coefficients
wal (i,j) and wa2(j,k) satisfy the following relations. O [err] wal (i,])
[err] 1 O [err] wa2(jk) [err] 1 Sinilarly t this, in the neural network _
(10DB), the input values to the input gﬁr (10DBl) and the out put vaIu%¥
fromthe output |ayer (10DB3) are represefted by xb1(1) - xbi(N1) and =
yb3(1) - yb3(N3), respectively. Further, weighing coefficients
between the input layer and the internediate | ayer and between the '
i'nt er redilayer amd betweer bdhepjt-thapedeand rthyer dosremediatdllayey andd
wb2(j, k), respectively. -~ The coefficients wbh1(i,j) and w2(j, k)
satisfy the kfth| sadey afel the onutput [Layer mbuespeytively.1 G‘Ielf%rr}:he
wb2(j k) [(Nq# 1 Fig. 4is a flowchart schenmatically showing a series of
group corft® Jp’-"r’e%‘ﬂ%s wabtedlin ant RER(10e) |sathelyr othecofel brying
(10); Fi 5 is a flow chart shomnng the specific configuration of t he
t empor ar 3"’31 %TTEH'[ : pred| ctive cal culation programdepicted in Fig. 4
Fig. 6is af fﬁ SF the speci fic configuration of t he | earni ng _
data forming ted |n Fig. 4, and Fig. 7.is a flow chart show ng
t he specific §xgﬁ¢gyfftk?n oi t he correctlon progran1dep|cted |n Fig. 4.

h Slmllarly t thrs,'ln the neural network (10DB), the lnput
values to the input layeru(loDBl)_and the output values from
the.output'layer“(lODBj).are_represented by xbi(l) - xblxNL)h
and pyb3(1)“ - _yhj(N3),. respectively;_' _Eurther, weighing.
coeffiCients-between the. input layer and the intermediate layer-
and between the 1ntermed1ate layer and the output layer are
represented by wbl(i,j) and wb2(Jj, k), respectively. _The
coefficients wb;(i,j) and wb2(j,k) satiefyg the following
‘relatlons. _ |

O s wbl(l,J) <1

0 s wbz(J,k) | |

Flg 4 is a flow chart schematlcally show;ng a ‘series of
group_control programs stored rn.the”ROM (102) in the_group
controller (10); Fig. 5 is a flow-chart ehowing;the.SPecific '
.configuration of. the_ temporary assignment . predictiye.
calculation'program depicted in Fig,”4;iFig. 6 ie a flow chart
showingzthe;speci£LC'configuration of the“learning.data.forming
program depicted in Fig. 4; and Fig. 7 is a flow chart showing
the‘speciﬁic configuration of_the-correction program-depicted

in



The outline of the group control operation of an enbodi nent of the present
“invention as shown in Figs. 1 through 3 will be described below with
reference to Fig. 4. First, the group controller (10) fetches |anding-place
buttqp signals (14) and status signals fromthe cage controllers (11) and
(12) according to a known i nput program{the step 31). The status signals

I nputted herein include a cage positid signal, a running direction
signal, a stopping/running state signal, a door opened/closed state
signal, rggcage load signal, a cage- call signal, ‘a

| andi ng-pl ace-cal |l cancellation signal, etc. Then, the

regi strati ortsarsiadl aid F ehd g&éhpgcaheeelcabé§atibﬁ bedgHERkLOA hBRE
turning on/off of |anding-place button | anps and the cal cul ati on of the

dur at i orobfthdieptesshtigintaneionl ds shensaih i Blgout 1 agpsdyAg3tpialkpewn

| andi ng- pl ace call registration program (the step 31). Then, a judgment
(the st ales83yibhed nbelbo@swivthwhefbeeneenew Fargdi Ag- pl ace cal |l has been
registered or not. If it has been registered, a tenporary assignnent
predictive xSt atithe pyoguamdanirsller 34)10)a fiehchesporandimgspyacent
predictive calcul ation program (the step 35), a predicted arrival tine
programl(‘ﬂ'?'@%te§1%§1§nd(gﬁ)as:ﬁn&mﬁa%%gr&m{lﬂaé sfaem7)the e exgeut ed.

When a new | aqr}ﬂ nﬁ%pl ace call ﬁas represented by C) has bheen registered,
the profrdNeEtlers t1ipsand (}Pu@roprding toereknowd ANRW: | BHRgTram

Esti mat e&ﬁ/éa | gggp[gis]. a%”te[ %rtutuosf s\’\flglrtxalfg irixggtted herein include a

L cage position signal',.' a running ‘direction signal, a
stopping/running state signai r a door opened/closed state
signal, a ~cage 1load signal, a «cage call signal, a
landing-place-call ca-n-cellation signal, etc.

Then, the registration/cancellation of landing-place calls,
the judgment of the turning on/off of landing-place button
lamps and the calculation of the duration of the landing-place
calls are carried out according to a known landing-place call
registration program (the step 31).

Then, a judgment (the step 33) is made as to whether a new
landing-place call has been registered or not. If it has been
registered, a temporarj assignment predictive calculation
program (the step 34), a non-temporary assignment predictive
calculation program (the step 35), a predicted arrival time
program (the step 36) and an assignment brogram (the step 37)
are executed.

When a new landing-place call (as represented by C) has

been registered, the programs of the steps 34 through 37 are



are cal cul ated under the assunption-that the landing-place call Cis
tenporarily successively assigned to the No. 1 and No. 2 cages. One of
the cages which has the snallest-estinmated value is selected as a properly
assi gned cage. An assignnment command and a . forecast conmand Eé
corresponding to the |anding-place | C are issued for--the assi gnéed
cage. That is, in the tenporary assignnent predictive cal cul ation program
(the step 34), the upper reversion floor URFA(1l) and the | ower reversion

fl oor LRE#¢ehtefl asefdblowsd. clprimtadéraipps WeandsWof WadrtilgiFAdihe) . and
the |l ower reversion floor- LRFA(2) of the No. 2 cage are predictively

cal cul at @de emlienlahedasndeptihs assampthiomdihatatdiend apdiag-qdldceCcad 1
tenporarlly successivel y assigned to the -No. 1 and No. 2 cages. Assuning
now t hatCt hE FEIPOTAlY Huegessively sassignedeter e -Ha. cati @8d" No.st
reversion -floor" and that the floor where the elevator_js next reversed is
cal | ed "¢eE8H8SrevePRSE 0RET LG 'CaQ?ﬁenWLEh%huBEér the FRe bheFEoptimatet

| onwer reversion

oo HAL SRR SRR S i, B
are e “% ég%“%#g %5%-?“%% oS b
Lol e TR Spatenl RaT0g Red el £0 SO SRAELRRCRGRY )
through 57. pnagCge) dirE‘Q-.ﬁc-P th%ofr%mgpsegxgaﬁawg%ahfﬂ% dali2ud @RS on
program (the step 34), the upper reversion floor URFA(l) and. ;;
T the lower reversion floor LREA(l) of the No. l-cageuand:;he~
upper reversion floor_URFA(Z)_gnd the.IOwerfEeverSiOn_floorW
LRFA({2) of the No. 2 cage a:e;pfe@ictively_calculétedQupder
:_the.assumption that_the:new_landing-placefcall«C isxtemporarily
succéssively assigned_toaihexNo,H_l and: No. 2 cages. - Assuming:
nOW'thﬁt-the floor.where.aﬁ,elevatqr i& fi:st:reversedfis
called "first reversion -floor" and .that the floor where the
elevator is next reversed iS Eélledl"secpnd reversion floor",
‘then the upper reversion floor and the lower reversion floor -
respectively béqome_the:fitstarevérsionzflogr and. the second.'
reversipn.floorzin the_case-whe;é it:is-predictéd_thatzthe
elevator is running upward_o: will startlupward,soon,_
The'predictive'calculation operation in the step 34 will be noﬁf
described in detail with reference to Fig. 5.
In Fig. 5, the No. 1 cage reversion floor_ca;culatidn
program (the step 50) includes‘the_following the'stepé 51

through 57. . L




program (the step 51), data (a cage position, a running direction, cage
calls, assigned | anding-place calls) pertaining to the No. 1 cage to be
subj ected to prediction of the reversion floor are extracted fromthe input
traf{ic state data and converted into the formof input data to the
respective nodes of the network in theZimput |ayer (10DAI) of the tenporary
assi gnnent reversion floor prediction sub-unit (10DA). For exanpl e, the
cage state (input value to the first node) xal (l) that "this elevator is

now at the fdd3ly; Aé)t o the gmﬁggéﬁ %gﬂgﬁ?hg bltlﬁ‘]& A&aﬁéIEVQESLE /e Fléaigg

whi ch FL represen e nu

state %de)ald S ( ye§gﬁgedsp a d/ﬂéje a[:la b Cﬁ%%XtEBBmﬂ éz%ﬂx&%}r ange

of 0t Simla cag runnlng |rec on” (I nput val ue
seconddyygatggﬂ(Z) Is represented as follows: upward direction "+1";
downward directi'on "-1"; and no direction "0". Wen the |anding-place cal

IS t eneaigd icall135Sa@Bedned 2afadfghpiake Ba1IshepbreAining dbreréing.to the
| andi ng- pl ace nust be set as the running direction. Each of the cage calls

(i nput 1vehges toobehguBhécted4td pes@sdtx6h(Sf thxatdvension fleodsdre- 12th
floors is represented as follows: registration "1"; and no registration
"0". eutaated Heram tdesiigpunttdefifio @it elata land icgntertedesnto t he
15th - 25th nodes) xal (15) - xal (25) for the 1st - 11th floors is
r epr esdiee £ fof | invput adatynbenthe 1respadtive nodes of the network
in the input layer (10DAl) of the temporary assignment
reversion floor prediction sub-unit (10DA). |

For example, the cage state (input value to the first node)
xal(l) that "this elevator is now at the first floor Fl1" is
represented by the formula:

xal(l) = F1/FL
in which FL represents the number of floors in the building.
That is, the cage state xal(l) is represented by a value
statistically normalized in a range of 0 to 1. Similarly, the
cage running direction (input value to the. second node) xal(2)
is represented as follows: upward direction "+1"; downward
direction "-1"; and no direction "0". When the landing-place
call is temporarily assigned to a cage having no direction, the
direction to the landing-place must be set as the running
direction. Each of the cage calls (input values to the 3rd -
14th nodes) xal(3) - xal(l4) for the 1lst - 12th floors is
represented as follows: registration "1"; and no registration
"o, Each of the up assignment landing-place calls (input

values to the 15th - 25th nodes) xal(1l5) - xal(25) for the 1st



Vo

assignnent "0". Each of the down assignnent |anding-place call (input
values to the 26th - 36th nodes) xal(26) - xal(36) is represented as
foll ows: assignnent "1"; and no assignnent "0". After input data to the .,
input |ayer (10DAl) are set as describedypbove, the steps 52 - 56° \J{
perform the network calculation to predict the reversion floor under the
_ assunption that the new | andi ng-place call Cis tenporarily assigned to the
‘ No. 1 cage. That is, output values yal(i) (i=1,2, ---.,Nl) fromthe input

| ayer (10Emlitﬁfﬁléb£§tlﬁat@pt@éeﬂteu iémidm&nwszﬁasémgmmput tat a aed (19 by
the following fornul'a (the step 52). yal (i) 1/ [ 1+exp{- Xal(l)}iﬂ ---
@#

(1) Then, aseipninental’0es Bachjof e Hdim ass:.gmmdm)t lamditg-p et bt e
| ayer (10DA2) are cal cul ated by adding, with respect to i=1 --- t he

val ues obtdnpet baluds (o ythg 2EShout BEth alades yaxe}x%df —t H@Jf(o}%was
(1), respectively by weighing coefficients wal (i,j), that is, input &Lues
xa2(j) ar zepxiesentesy agy fodd oS 3 Mﬁ#@m‘tﬁnﬁjl"al (% H’é‘%t‘\&) afﬁﬁlg‘?&g‘f

1(i, | t_val
o)) T o | ek bbbt oo thaen  Fheamps elegéeuﬂi%@&%pgﬁsvﬁaa 281

R L R A R
- xa3(k) <kcmq,ﬂﬂmﬂ gPrfd&%% eﬁgpyévgéxfan<%Ppé@uﬁasrcahsua@gﬁ@p@yon

addi ng,
| that the new landing-place call C is temporarily assigned to

the No. 1 cage. _ )
That is, output values yal(i) (i=1,2, --- ,N1) from the
input.layer_(lODAl) are first calculated on the basis of the
input.data xal(i) by the following formula (the step 52).
yal(i) = 1/[1l+exp{-xal(i)}] -—— (1) |
‘ Then, lnput values xa2(j) (i=1, 2, -=-. ,N2) to the
intermediate layer (10DA2) are calculated, by adding, with
.respect to i=1 --- N1, the values obtalned by multiplying the
output values yal(j) of the formula (1), respectlvely: by
w91gh1ng coeff;czents Wal(l,J), that is, input values xa2(j)
! are. calculated by the following formula (the step 53)
| xa2(3j) = D{wal(i,]) x yal(i)} === (2)
~ (i=1 --- N1) | _
.Then, output values ya2(]) from the intermediate . layer
(ldpA2) are calculated qn-the basis of the input values xa2(j)
-of-the formula -" by the follpwingwformula (the step 54).

 ya2(3) = Ullvexp{-xa2(1)}]  --- (3)



N2, the values obtained by nmultiplying the output values ya2(j) of the

- formula (3) respectively by weighing coefficients wa2(j,k), that is, input
val ues xa3(k) are calculated by the followng fornula (the step 55). xa3(k)
= [eng}{wa2(j,k) x ya2(j)} --- (4) (j=1 --- N2) Then, output val ues
ya3(k) fromthe output |ayer (10DA3) are calculated on the basis of the

i nput val ues xa3(k) of the formula (4) b¥4he following fornula (the step
56). ya3(k) = 1/[1+exp{-xa3(k)}] --- (5) After the network

cal cul ati on r._predictin he inversion floqgr under the assupption that
the new | andifr §71 2P a%“?% f%ﬁbﬁ?a”‘ﬁ;' assTyhed b FRetRS. outputcage

aci dod SATCRe\ABERE)oRER E8PERAARER B Eadhin THEk s ot Yo STom

' The. obpar Fayarareothes FAF AL mENTA IR ol A Tt AR,
node cor cesponds TRk COF espel AR T, OHRIRRARY | SORE R (e 0"
Gotorm i ng RS P 1T el CHARSr a1 088 Ra 00 165 o feuppEsachyRIS

- hB(:ZFEbiubwﬂQ@eidamﬂD&ﬂGﬂﬁetsté essgher hal f part are used for
predictively determ ning the second reversion

xa3(k) = D{wa2(j,k) x ya2(j)} --=- (4)
(3=1 --- N2)
N Then, output values ya3(k) from the output léyer (10DA3)

are calculated on the basis of the input values xa3(k) of the
formula (4) by the foilowing formula (the step 56).

va3(k) = 1/[1+exp{-xa3(k)}] -== (5)

After the network calculation for predicting the inversion
floor under the assumption that the new landing-place call C is
' temporarily _assighed -to the No. 1 cage is finished as
described above, the predicted reversion floor is finally
decided on the basis of the temporary assignment output data
conversion program (the step 57). |

As described preliminarily, the number of nodes N3 in fhe
output layer (10DA3) of the neural network (10DA) 1is
represented by the following formula.

N3 = 2 x FL o
These nodes are established so that.one node corresponds to one
floor. Output values from the lst - FL-th nodes equivalent to
a half part of the all nodes are used for predictively

determining the first reversion floor. Output values from the



floor. For exanple, the first reversion floor cal cul ated under the
assunption that the new |l andi ng-place call Cis tenporarily assigned to the
No. 1 cage is determined to be a floor CRAL satisfying the following _
formula (6). ya3(CRA1l) = max{ya3(1l), --- ,ya3(FL)} --- (6) The fornul
(6) represents that a floor correspondi ng t8>he node havi ng the maxi nun
out put val ue anong the 1st - FL-th nodes of the output |ayer (10DA3) is
determned to the first reversion floor at the time of assignnment.

Si il arl y(FLAE)SEROANI EVIFIS) oth fiedss GRAX vasleret ctd athed cateor tiarld paxithe
following fornmula (7). ya3(CRA2) = max{ya3(FL+1), --- ,ya3(N3)} --- (7)
O the reaxessed | fors mmdrenazdealecmwm ather dileﬂR?l’th rR¥errsien ae
(6) and (7), the larger one is-used as the upper reversion floor URFA(1)
at the tfheoref tenporary assi gnment and smal l er one as: the | ower

reversion floor LRFA(1). That is, the reversion floars ar efresen ed by
the fol | owi ngFe&rekamele Urrhe 1@3-1'-5 i oor calcul at-(%i f‘}‘

m n{ CRAL, . fore ti oned p2 - 57, the per
reversiona?FB%PtBRRNPﬂaEHI a@P é;QﬁFfFﬁzﬁ E%iﬁlfeﬂgpﬁﬁqh gto

that the RSTEN %gé‘%?g&aéﬁn"héﬁ B8 26 B &{g e na BeEH-SER .
termnategatlsfylng the following formula (6) - |

ya3(CRAl) = max{ya3(l), =--- ,ya3(FL)} :lf--_(ﬁ)

The formula (6) represents that_a.floqr_gprrespondingeto the
node having the maximum outpqt_value among theilst_—_FL-th;
hodes of the outpﬁt 1ayer.(10DA3)_ie_qetermined te.the:first
reversion floor at the_tiﬁe of'aselghment.

Similarly, thefsecond-reversionrfloor_CRAZ is ealculated

~according to the follow;ng formula (7).

ya3(CRA2) = max{ya3(FL+1), ——— ya3(N3)} o - (7)

Of the reversion floors CRAl and CRAZ .calculated accordlng
to the formulae (6) and (7), the. larger one is used as the
upper reversion floer URFA(l) at the t;me. of._temporary'

_ ass;gnment and smaller one ae ”the-llower reversion floor
LRFA(1). That ls, the reversion floors are represented by the

following formulae.

max{CRAl,CRAZ2} -=-= (8)

URFA(1l) =
LRFA(1) = min{CRAl,CRA2} === (9)
By the aforementioned steps. 52 5557,_the upper reversion

floor URFA(1l) and the lower reversion floor LRFA(l);pertalning

to the No. 1 cage at the time of temporary assignment are



Thereafter, the upper reversion floor URFA(2) and the | ower reversion floor
LRFA(2) pertaining to the No. 2 cage at the tinme of tenporary assignnent
are cal cul ated by the sanme reversion cal cul ation program (the step 39) as
desc{ibed above. Returning to Fig. 4, in the non-tenporary assignment
predictive calculation program (the st 35), the upper reversion
floors URFB(1) and URFB(2) and the | ower reversion floors LRFB(1) and
LRFB(2) pertaining to the No. 1 and No. 2 cages in the case where the new

cal cul achd oy &5 DARHIHRLY ISl ey Bl e’
di fferelg,trdg:}'gsqf”l Qwrgﬂfa%@btgst{%ﬂgpreg agdi ng-pl ace call C anong the

i nput data escrl be icted val ues of reversion floors

of the No. rheaRdhfier, ZneAdpped’ BelBYBYoRY £ 1868 rIGRAAFQ)VARE! Ole MRARS: ( 100)
and the reversion floor predi cti on nmeans (10D) according to the steps 34

and 35 deRiexsd®n It iddr LﬂFA(msenpe&l&alaaﬁél %ed;ha;r Myal pi gagealadlsid on
means (10E) cal cul ates, according to the predicted arrival time cal culation

pr ogr amt(iiee &EEptBﬁboratydlﬁkedgmhéh‘tm atenecdldh)latedeasy |teli ngand ace f
at the time of tenporary assignnent of the newy registered | andi ng-place
cal | C trevemsidicalcndgdijonhpriogram ¢thengdtepo3® haas stesaimdebas |
under the consideration of the upward/ downward direction), predicted
arrival timRefxuning te e¥&g.l afdi ntn plthee foa- tempaXany ofasssigrarenty

assignment of the newy registered | anding-place call Cto the No. 2 cage
predictive calculation program (the step 35), the upper

W reversion floors URFB(1l) and URFB(2) and the lower reversion
floors LRFB(1l) and LRE"B(Z) pertaining to the No. 1 and No. 2
cages in the case where the new landing-place call C is
assigned to neither No. 1 cé.ge nor No. 2 cage are calculated.
This step 35 is similar to the step 34, except that they are
different in data pertaining to the new landing-place call C
among the input data.

As described above, the predi.é:ted values of reversion
floors of the No. 1 and Nd . 2 cages are found by the data
conversion means (10C) and the reversion floor prediction means
(10D) according to the steps 34 an& 35 depicted in Fig. 4.

Then, the predicted arrival time calculation means (10E)
calculates, according to the predicted arrival time calculation
program (the step 36), predicted arrival time Al(f) to each
landing place £ at the time of temporary assignment of the
newly registered landing-place call C to the No. 1 cage (which
corresponds to the landing-place call under the consideration

of the upward/downward direction), predicted arrival time A2(f)



and predicted arrival tinme B1(f) and B2(f) of the No. 1 and No. 2 cages
at the tinme of assignnent to neither No. 1 nor No. 2. Assum ng now t hat
the nunmber FL of floors is 12, then the |anding-place nunber f =1,2, ---_
,11 represents the. upward | anding place on each of. the floors 1st, 2nd.t
--- , 11th and the landing- place nunber 2,613, --- ,22 represents the
downward | andi ng pl ace on each of the floors 12th,11th, --- 2nd.. For
exanple, the predicted arrival tine is calculated on the assunption that
each cagetbakesh2landdngsplacenfecabytberetimeopfatempakasyl@ssdanment &t op
at each floor and that each cage successively nmakes a round of |anding
pl aces betheenewly pregiiatexedppendingepiner Caddr £ URFARS NORFAZ Hage
URFB(1) and URFB(2) and the fredicted | ower  reversiopn floors LREA(L
LRFA(2) . ERABpERddstacRagmival FErmnchl (Ehe apredaiion oF rHO8I Npp e & gind
| andi ng pl aces upper than the upper reversion floor is calcul ated ile
~ each | andMRg pi%a _9%?r%@aFH%dtggeaﬁfuBﬁéPQHﬂﬁﬂgnEﬁ RPHHRST ¥Re predi? ed
“arrival thﬁE't% | andi ng pl aces | ower than the | ower reversion floor is -
cal cul at e®whi % each landing place is regarded as a | ower reversion floor.

h , . . f - . . . . . .. .
P HRBUADRYChe E ee TR  PAL  A T A A
pl ace fromaéggf,%%gﬁra%oem hLaBek) OPLy .o  _Thesejyal yg%agem:gdleﬁ d .vgéft’ |

time are @S

: € assi gnnent profram (the’'step or cal culati e
eSt'natEdlanding place. on ea¢h of the_floo:s lst, 2nd, --- , 11th and
the landing- place nnmbe:-f;lZ,;B,.-ff_,zz represents the

downward landing place on each of the flgors:thh;,;lth, -
2nd. | |

Fox example,_the predicted;arfival_timg-is.calcqlated_on
the assumption that each cage takes 2 seconds to move by ohe
flodr-and takes 10 secondé-to s;&p at each floor and that. each
cage successively makes a round of landing places between_thef
predicted upper reversion floors URFA(1l), URFA(Q), URFB(1) and
URFB{Z) and the  predicted lower: reVérsion_ floors LRFA(1l),
LRFA(2), LRFB(i) and LRFB(Z). Further, the predicted arrival
time to landing places upper than_;he,upper :eve;sidn'floor is
calculated while eadh_lgnding-?lace is,regardéd as an upper
reversion floor. The predicted_a;rival time to landing places
_loWer"than the lower reversion floqr-is calculated while each
ianding place is rggarded as a lower fgwersion floor. Fur#her,.
in_the case of a no-direction_cage, the predicted7arrival time
is calculated on the assumption th;t_tne cage goes directly to .

each landing place from the cage-ppsition,fioora



values [err] and [err] of waiting time. Then, in the output program (the
step 38), the output circuit (105) sends the aforenentioned set

| andi_ ng- pl ace button lanp signals (15) to respective | anding places and
sends ,command si gnal s including assi gnnent signals, forecast signals,
standby signals, etc. to the cage cont lers (11) and (12). The

af orenenti oned reversion floor predictirng nethod is a nethod for
determning the predicted reversion floor by network cal culation according

to the formihage( Waited IbsWiddbditeedd afa kG vall Al fine SHEB (ffed " RPAGH Ve

cage running states, landing-place call staftes, etc. as input signals
The net&Béﬁgﬁﬁ%@tﬁ%&%@&aﬁ@RE@%B%E&pa3@%”%6& ESH&E&Q&lB@tW%%ﬂe%&ﬂnk&ﬁif'C

state and the reversion floor. The network changes according to the

wei.ghi ngataekf ;i andswydf iwgjtmg vemé), k) pertaining to connection

bet ween nodes contained in the respective sub-units, that is, neural

net wor ks ( 1@Ban ,anin ( +Gi8B)cutpudr Pruginam nptheswﬁqbl espr,edthéemmw si on
fl oors can be determ ned by suitably changing the wei ghing coefficients
wal (i, | pizctiwa?lP5H)sends hehd adicrexien wiomed ge tAlanddmgeilatienbut tun t he
invention using a |learning data form ng neans (10F) and a correction nmeans
(106 wiRmPhesdgnalsbed Hkl &0 respRctizebolrnding tpkacesr mnd) @ends i s,
network correction) is carried out efficiently by using a back

pr opagaFPB‘H‘aﬁ'ﬂt ﬁbﬂnaiﬁe“bﬁ%kdhﬁgm’ﬂ%‘he%t%q]ss a ftoéiﬁﬁﬁﬁjhélﬂé#als '

correctin e wei ghing coefficients pertain
| gnd%y sf éls, etc. ! éo theFLagelcéngroflers (11) and (12).

s The aforementioned reversion floor predicting method is a
method for determining the predicted reversion floor by network
calculation according to the formulae (1) to (9) with the
traffic state such as respective cage running states,
landing-place call states, etc. as input signals. The network
used herein represents a causal relation between the traffic
state and the reversion floor. The network changes according
to the weighing coefficients wal(i,j) and wa2(j,k) pertaining
to - connection between nodes contained in the respective
sub-units, that is, neural networks (10DA) and (10DB).
Accordingly, more suitable predicted reversion flooré can be
determined by suitably changing the weighing coefficients
wal(i,j) and wa2(j,k) on the basis of learning.
| Another embodiment of the invention using a learning data
forming means (10F) and a correction means (10G) will be
described below.
In this embodiment, the learning (that is, network

correction) is carried out efficiently by using a back



connection by using error between output data fromthe network and desired

out put data (teacher data) fornmed from neasured data. First, in the

| earning data formng program (the step 39) in Fig. 4, the traffic state_

data before.input data conversion (or afgénrconversion) and the neasured_#
e

data pertaining to the reversion floors
and. sent - out as learning data. In the following, the learning data form ng

ach cage after that are storé&d

+ operation is described nore in detail with reference to Fig. 6. A judgnent
. i's mude aprapadeetien meehod ssilhe backopropagaltdmnnimedhdslt dsi 8 sethanduet

. the same time it is.just after |anding-place call assignnent (the step
61). |If peion sixrecingrihe siaighingaceftictentadpartahaisgntot hetwork

| andi ng- pl ace cal |l assignment has bee mnade, input data.xal(lgné xaI(Nl&;

repr esent | FRANGREIPRIPY LSRG SHFOF HREEWRN PUBRYE (RabaAt LEAR

- ya3(1)

pREtHAr

ya3(N3) representing the predicted reversign floors are stored as

the mth ftf

Then,
first

in the step 6

per
rev

&

hepSdard QUTRUY sdagapdteasherefdatal GrBpY tfe™tBRagRFed

ssion to formnew learning data is reset and at the sanme tine a

a&%®n floor neasuring command is set'(the. step 63). As a result,

od, .a decision i de thasg)

perm ssion t0%4%%#ngﬂﬁfgé?ﬁikégégibopéggr%ﬁﬁmﬁﬂﬂ.pyggfﬁ%iaﬁﬁg,sFﬁ@
si tuation of e PLOCGIIE, IPRRC '9cd S B4ER Bdeotl 1HBud! §Re8%cofvhHIRBR™

i's made as-t _
 (or after conversion) and the measured data pertaining to the

reversion.floors of each cage after that are stored and sent

put as learning data.

In the: following, the learning data forming bperatiqn_is

‘described_moregin_detail.with-reference-to.Fig. 6.

'A.judgment is made as to whether permission to form new

learning data is set and at the same time it is just after.

.'1anding-placefcall assignment (the step 61). .

B Iﬁ:permission to form learning data is set and at. the same

time landing-place call assignment has bee made, input.data

xal(l) 5'xa1(Nl) ;epresenting-the_traffic,étaté at the time of

assignment and output data ya3(l) - ya3(N3) representing: the.

- predicted reversion floors are stored as the m-th teacher data

(that is, a part of learning data) (the step 62). Then,'
permission to form new learning data is reset and at the same

time a first reversion floor measuring command is set (the step

63).

. As a result, in the step 61 in the next calculation period,

a decision is made that permission to form new learhing_data_is:



the first reversion floor neasuring command is set or not. Because the
- measuring command has been set in the step 63, the situation of the
procedure goes to the step 65 to judge whether the respective cage is
reversed or not. Wen reversion is then detected in a certain calcul ation
period, the situation of the procedure s fromthe step 65 to the step 66
to store the detected reversion floor as a part of the mth |earning data.
This is a crude teacher data which is represented by the first reversion
the first reversion floor neasurin

[ he, . 67
I:L)?rgr;ngpgétr gggtn ’ aI 3: ctflr%l"ls?t@%‘g'drreﬁhﬁ T LAY LT V2T SPERCPHBER HQ&?U%OSQ
| h | gt ' | t hat deci si s, made
Chat tnecips SEep, B CIAACAH BLeBleBol a0 dudsheh 18 naBe 8E) ?%I"XQ’BS?&T@ v
[ ' : h ' .Lh t 6 rou
the stepoay Tizat  FePersion’ T140E° AdolhtMql Rhnithd Ui "Be¥ e *Belya
reversi oBe&h@86 ﬁﬁésﬁéhgﬁriﬂanﬁaﬂmhﬁdsﬁEsobegﬂtse%egﬁu?ﬁetgﬁeggggur%ﬂg

command has been set in the Step 67, the situation o e pro ur’e goes to

the stepsftubeiprdge vhetpescédierd QFROs iy LHAGR S 65C 8N gﬁagar whBkheWen
reversion is then detected in a certain calculation period, The situation

of the ptheedespegeivel cagel ie Feertd @ Hotslep 70 to store the detected
reversion floor as a part of the mth learning data. This is a crude

t eacher dat aWhéncireversdpmnesienttehbrbydébectedond raeveastain f tadeuDAtion

Then, in the . . _
period, the situation of the procedure goes from the step 65 to

\ < the step 66 to store the detected reversion floor as a part of
the m-th learning data. This is a crude teacher data which is
- represented by the first reversion floor DAFl. Then, in the
step 67, the first'revefsion floor measuring command is reset
and at the same time a second reversion floor measuring command
is set.

In the calculation period after’that, a decision is made
that the. first reversion floor measuring command is not set.
Accordingly, the situation of the procedure goes from the step
61 to the step 68 through the step 64.

In the step 68, a judgment is made as to whether the second
reversion floor measuring command is set or not. Because the
measuring command has been set in the step 67, the situation of
the procedure goes to the step 69 to judge whether the
respective cage is reversed or not.

When reversion is then detected in a certain calculation

period, the situation of the procedure goes from the step 69 to

the'step 70 to store the detected reversion floor as a part of



step 71, the second reversion floor neasuring command is reset and at the
sane tinme permssion to formnew learning data is set again while the

| earning data nunber mis increased. Learning data are repeatedly fornmed_ in
the same manner as described above in2®ynchronism wth |anding- plaqg
call assignnent and are stored in the learning data form ng neans (10F).

The learning data are fornmed separately for each cage assigned for the

| andi ng- pl ace call and for each cage not assigned for the |anding-place

call. Thetﬁ@a}ﬁ.nmgl@g,t_-,@l,f@rdahg f ornes £80# dpsdégbeschagefasaewhiet fisr
correcting ‘the network in the tenporary assi gnnent reversion floor '

predi cti ofeprésentéd (BPDbhe sdeonkeaavieryidat f Yaor tDAF2 at t Thenagén the
(non-assi gned cage) are used for correcting the network in the

non-t enpogtey Tb5i theesecond erevensibdnof lpordheasonisghbcommandl deByeseten,
the correction neans (10G corrects the networks of - the neural networks
(10DA) anaind 18DBrhby sagieng-imee pemmbssionata. fRrmhassorkeaxnbng pla§Rams(t he
step 40) in Fig. 4. In the fol |l owi ng, the correcting operation is described
more in deewiagainhwhiler shee leapigg Hata mumber W dtFehRCreafste as- to
whet her or not it Is the tinme to correct t he net rks t he_step_80) en
it is the tinkeasniéngrdata; prengepfatedind bR e ?hﬁagFe%a§ff

bredi ot | CReSTRLERRL  @DSHR) it che¥S ﬁaéﬁ%ééhg%%er P gla'fé'pi‘%r L
s Carrledsggéngggttge&1;¥2[Né§§g £n the learnlng data forming. means
(10F). — |

The learning data are,foimedfseéarately_fd;.eaqh cage .
assigned fer'thealanding—place.call,and_for:eachjgagetnpt
assigned for the landingfplace_cali;'tThe,;earning data for the
former cagef(assigned”cage)-are-usedgfer:correcting-the-netwo:k
intthe temporary assignment reversion floor*prediction~Sub;unit
(10DA). The learning data ﬁqrtthe_latter'eage_(nonfassigned.
cage).are-used;for:coriecting-the:netwo:k'in the-nqnétempora;y
assignment reversion flodr_predictidn_sqb—unit_(19D3)r

Then, the correctiop;means (10G6) cp;rects the networks pf
tﬁe neural.networks (10DA) and (1pr) by-psing_the"learging
data in the.correctiop program (the.step 40) in_.Fig...__4f |

In the_following,mthe.corregting operation is deseribed
more in detail with.reference to Fig; - |

First, a Judgment is made as -to. whether or not it lS the
time to correct the.netwo:ks_(the step 80). When lt is the '
time to correct-the-netwo:ks,_the-proqeddfe {the step'81)_e£

correcting the network in the' temporary assignment reversion -



(the step 89) of correcting the network in the other sub-unit (10DB) is

- carried out in the sane manner. The point of tine when the nunber m of

| earning data sets currently stored reaches S (for exanple, 100) is not
regarded as the network correction tinme. The reference nunber S for the

j udgnment of |earning data can be det er abaed suitably according to the
network scal e such as the nunber of set elevators, the nunber FL of floors
in the building, the nunber of |anding-place calls, etc. In the case where

a deci si plobf PrRiidtidie shdRuddtl hpiobA§ WHEEH MsOf cbRPHIERT SBt apget s

Is S or nore and then the situation of the procedure goes to the step 81,

| ear ni ngfdblewengnseepsuglder- B8 S5 WarAldZasht cardd (EHénStRe B2bcediel the
first reversion floor DAF1l and the second reversion fl oor DAF2 are

extract efithérstreph89n- bif lceanriord ndpithe Aletwerisai®e th&eothear subgudata
havi ng the val ues of nodes corresponding to the floors as "1" and the

val ues of{lOBBesisocarrpeddiont tim tthe camer rfdmoss. as "0" are regarded as
teacher data da(k) (the step 83). Here, the teacher data da(k) satisfy the
fol | owi ngTher peiag. qif( Diwe) when deiArambey m lof leanmiisyg dakat eatiser
data da(k) satisfy the following formula for k (k=1,2, --- ,N3) satisfying
k [err] orarentiky] ekpregargachesd§ Kfor @xample, 100) is not regarded

as the network correction time. The reference number S for the
judgment of learning data can be determined suitably according

to the network scale such as the number of set elevators,.the
number FL of floors in the building, the number of
landing-place calls, etc.

In the case where a decision is made in the step 80 that.
the number m of learning data sets is S or more and then the
situation of the procedure goes to the step 81, learning data
counter number n is initialized to 1 (the step 82).

Then, the first reversion floor DAFl1 and the second
reversion floor DAF2 are extracted from the n-th learning data.

At the same time, learning data having the values of nodes

v

ot corresponding to the floors as "1" and the values of nodes
corresponding to the other floors as "0" are regarded as
teacher data da(k) (the step 83).

Here, the teacher data da(k) satisfy the following
formulae.

da(DAFl) = 1
da(DAF2+FL) = 1



Then, error Ea between the output values ya3(1l) - ya3(N3) of the output

| ayer (10DA3) extracted fromthe n-th |l earning data and the teacher data
da(1) - da(N3) is calculated by adding the squares of the differences _
t herebetween for k=1 --- N3, that is Ea is cal cul ated according LE
‘the following formula. Ea = [err][{da(k?éyaS(k)}[err]]lz --- (11) (
--- N3) Further, the weighing coefficient wa2(j,k) (j=1,2, ~---

k=1,2, --- ,N3) between the internediate |ayer (10DA2) and the output .

| ayer (mmgl,neru,stber teecherhars W (khesakisty Eheobpilawdnge dammue t o
the fornmula (11) (the step 8@@ When the error Ea in the fornula (11) is
dlfferentfgreh WKER s Respect MeBR(G1 98y gl ¥k he nDF baPF akigéd DAY 20FIng t he
formul ae & t he change [err]wa2(j, k) of the weighing coefficient
wa2. (j, k) |s ¢éﬁ ds&nfed by the formula: [err]maz ( j,k) = [err]{ [err] Ea/

2(j,k = - 2(k 2( -
L:; ;]rnew'?egJ re)pl}PEEQn'E (;Irx‘_r C&hgal) ya ér%‘ stﬂbeedmé a‘&‘?ﬁbeﬁnyaplsllt)rar 9’46/301(1% in
f_0 1 t f | | |
Fer 11 32( K thea st (1% E@ ph3) L SREFREEiRp nhe il Aker iR %
the wei ghygacogldi ¢ s“t V%ﬂe,#) BRaCULL P 20 B2 5oL, POY R by >

wei ghi ng COe€eT f|C|en e corr ed acc ng to t

formul a wadQhnk) thev\@&(lhrég_"'&:?r{:iﬁ’aaiffgience‘s‘ th@l%be;ween for k=1 ===

N3, that is, error Ea islcalculated according to the following

formula. o . ;
Ea = E[{da(k)-ya3(k)}?]/2 --= (11)
(k=1 --- N3)
Furthér,_thg weighing coefficient wa2(j,k) (j=1,2, --- ,N2,
k=1,2, --= ,N3) betweén thefintermediate layer (10DA2) and the

_outppt layer (10DA3) i§" corrected by using the-  error Ea
obtained a_cc_ording to the formula (11_). (the step 84).

When the error Ea in the formula (11) is differentiated
with respect to wa2(j,k) and then rearranged Dby using.the
formulae (1) - (5), the change awa2(j,k) of the weighing:
.c_oef-ficient ._wa_z.(j,k) is represented .b_y the formula:. .

awa2(j,k) = -af §Ea/ swa2(j,k)}

= ~a*8a2(k) 'ya2(j) -—- {12)
.in which o is a parameter representing:the learning speed ahd
having an arbitrary value in:a range of 0 to 1; and Sa2(k) is |
represented by the following formula. |

sa2(k) = {ya3(k)-da(k)}ya3(k){l-ya3(k)}



Tﬁe wei ghing coefficient wal (i,j) (1=1,2, --- N1, j=1,2, - -- ,N2) between

- the input layer (10DAl1) and the internmedi ate |ayer (10DA2) is corrected

according to the following fornulae (14) and (15) in the same manner as
descti bed above (the step 85). First, the change Aval (i,j) of the weighing
coefflicient wal (i,j) is calculated aGBdelng to the formula: Awal (i,j) =

-[err]al(j)[err]yal(i) --- (14) in which [err]al(j) is represented by
the followi ng sumfornula with respect to k=1 --- N3. [err]al(j) =

coet {1 B W S gAgdoab e Lty B0 BE Ebb st Laa e Rl AL T b o
(15) by fbs' Eﬂlbﬁﬁa‘igﬁn‘?&s[ : ‘#ye']c_l(léb bai Rl aﬁ@?b%ﬂ% t &€ é.{’ém:" a

(14). wal(i i,])+er [ --- (15 e correctron

st eps 83va(ﬁf‘kpre:atrh%ebeéﬁe@fcehhacebt:alh%aﬁ;el PHeUBb R18WEnG| BbeRBTadsS-
descri bed ove, the learning data nunber n is increased (the step 86) and

then the corwZ{§20) st eps283,k )Sﬁwag@Jrggeated_heﬂqmg the perfection of
correction based on all learning data is judged (n>m) in the step 87.

When cor r ectThoen wesissd mn caldf f ienrerit radqtia, §)s (=i, heed~-coNagctied , 8ei ghi ng

coefficients wal (i,j) and wa2(j,k) are registered in the reversion floor

predi ction Mddhsbétwdpn(the imputsglayer (10DAl) and the intermediate
layer. (10DA2) is corrected according to the following formulae
(14) and (15) in the same manner as described above (the step

N 85).

First, the change awal(i,j) of the weighing coefficient
wal(i,j) is calculated according to the formula:

Awal(i,j) = -a'Sal(j)-yal(i) ——— (14)
in which 8al(j) is represented by the following sum formula
with respect to k=1 --- N3. )

sal(j) = -n{sa2(k)wa2(j,k)ya2(j)

x [1-ya2(3)]1}
The weighing coefficient.wal(i,j)'is correéted as represented
by the following formula (15) by using the change awal(i,j)
obtained according to the formula (14).

wal(i,j) ~ wal(i,j)+awal(i,j) - (15)

When the correction steps 83 - 85 on the basis of the n-th
learning data are finished as describéd above, the learning
data number n is increased (the step 86) and then the
correction steps 83 - 86 are repeated before the perfection of
correction based on all learning data is judged (n>m) in the

step 87.



At this time, the learning data used for the correction are all cleared to
make it possible to store newest |earning data again and then the |earning
data nunmber mis initialized to "1". Wen the network correction procedure
(the step 81) for the neural network. (10DA) is finished as described .
above, the network correction procedure ( step 89) for the neural id
network (10DB) is carried out in the sane nmanner. As descri bed above, not
only a causal .relation between the traffic state data at the tine of

registration yaferd heok2Beitign M Cohl adnd tdwermingli ahed riayef shbshédeor
can be expressed by the networks of the neural networks (10DA) and (10DB)
but the redxesdesed ardifgitinig ecload fiycilerarsni na li(lie Jpasmdedwdi(d. k) are
Accordingly, the  accurate and flexible reversion floor prediction can
| be real i zesyisioemédi incthaoreberséehi fddoat paddigtiare meanrs 61 0D) ACERSugh
" the aforenentioned enbodi nent has shown the case where the predicted
reversi ors¥émoB8) are used for calcul ation of predicted arrival tinme, the
invention can be applied to the case where the predicted reversign floors
may be used fbt'ﬂtipﬁartlgﬁ%difdﬁ weazning &Pitawy,seﬂo@éx&ﬁﬁl-‘é?rﬁﬁ&&ﬁ@ﬁ 8 Sof

I n-cage crowdedness, near-future ca%e Rosi tion,. e sett

| t tg.
Al t hough ahk abedredeser MaKRoR thROS é@ﬂﬁmﬁﬁa%ﬁ?ﬁé: %%%%tmﬁ%$£n§ﬂ§ ﬁﬁﬁ&t'

data (traffic state data) to the input data conversion means,. 1S, L he
input(ﬂﬂ%ﬂ%ﬁﬂvéﬂgi&ﬁ%ﬂﬂﬁ@ﬁiieﬁiﬁeﬁﬁ,q4ﬁ§LRﬂﬁ%%ﬁempdﬁt*QﬁF%éﬁg%eéuﬁﬁing
directionnggta and _ o _ S o

When the network correction'procedure (the stép 81) for the
neural network (10DA) is finished.as,described~above, the
network correction procedure (the  step 89y.fo:1the.neural
network (10DB) is carried out in the same  manner.

As described above, notjonly;a.causai.relatiop betw¢en the;
traffic state data at the time of registration of the~landingf-
piace call and the predicted reversipn floor can be.expreSSed
by the networks of the neural networks-(lODA)_and-(lODB) but
the networks can be cor:ected.byglearning:the~mea3ure¢_data;
Accordingly, the accurate and. flexible reversion floor
prediction can be realized though it cannot be realized at.all |
in ﬁhe*prior art;:_ .

Although the aforementioned embodiment has shown the case
where the predigted reversion floors.are.used.fOr calculation
qf.predicted_arrival time, the invention can be applied to the
case where the predicted reversion floors may be used for other
predictive calculationsi_for_exgmpie, prediction of in-cage.

crowdedness, near-future cage position, cage settlement, . etc.



answerabl e call data, the traffic state data are not Iimted thereto. For
exanpl e, cage state (in speed- 'reduction, in door- opening operation, in
open door state, in door-closing operation, in close door and standby
statg,;in running state, etc.) landing- place call duration, cage cal
duratTon, cage |oad, group-control cage nber, etc. may be used as i nput
data. In this case, nore accurate reverSion floor calculation can be nade
by using these as input data. Although the above description has been nade

th _ \ d f I 10F es.i dat
g ﬁﬁ?i?ﬂ:ﬁé@%@?éﬁ[&%?ﬁé?ﬁs%&@ﬂo t%Qﬁv@-%ﬁéiéﬁiﬁb%g?asgeﬁ@%
fl oors e%g%tﬁgﬁ%iggé |o§§§? 3ﬁgﬂﬁﬁggﬁe%¥§€? éégﬁ’c§§£8¢ggr%b@?geéﬁggg

det ect edcoh@ekBepbed®d WHat NEs SUHEN APRET d88hacohberRied Su@lunit

reversion floors and the true reversion floors as a learning data data set,
the tine(abchar,mMingladeh chgel pokd tddnd data)Ounninged ikeRalch dat¥ and
exanpl e, learning data nay be formed when the tinme el apsed fromthe

precedi ngnswaradile qalll didta st thegerafecdedstaty alet£r areecdotalligni(tfert
exanple, 1 mnute) or may be forned periodically (for exanple, every

m nut e) . tBexatse t Rorl emamphg, coage ts tate afirhepegd meshhafriaa crimsiddme-
nunber of | earning data col | ected under various kinds of conditions

i ncr easeopendmges @pexation st dires opamsidieord stdtea inopdooraicdosdiing a
predeterm ned floor, a predeterm ned cage state (i.n speed reduction, i
st oppi ngoperatiomd ithelase dagr Andieatandhedstate, in running state,

=]

v etc.) landing- place call duration, cage call duration, cage
load, group-control cage number, etc. may be used as input
data. In this case, more accurate reversion floor calculation
can be made by using these as input data.

Although the above description has been made. on the case
where the learning data forming means (10F) stores input data
and predicted reversion floors at tﬁe time of landing-place
call assignment and then stores detected reversion floors as
true reversion floors when £he:floors where the direction of
the movement of each cage is reversed are detected, to thereby
send out the stored input data, thé predicted reversion floors
and the true reversion floors as a 1éarning'data data set, the
time of forming such learning data is not limited thereto. For
example, learning data may be formed when the time elapsed from
the preceding time of input data storage exceeds a
predetermined value (for example, 1 minute) or may be formed
periodically (for example, every minute). Because the learning

condition can be improved greater as the number of learning



advance so that learning data can be formed when the representative
states are detected. Although the above description has been nade on the
case where the weighing coefficients in the reversion floor .
predi ction neans (10D) are corrected. wh er the nunber of |earning d&ﬁa
stored in the | earning data fornm ng nean F) reaches a predeterm ned
value, the tinme of correction of the weighing coefficients is not limted
thereto. For exanple, the weighing coefficients may be corrected whenever
| ear ni ng data ¥ lsied UindeeMviaid dwrarkindgs dafa derdd toneaincrEdges, I'n
this case; predicted reversion floors can. be calculated with considerable
accuracy bepgesenkatliee niswates f icomiribredy d$e aei ghopg shafte ciaant @ may
be corrected at .intervals of a predeterm ned tine (for exanple, every hour)
by using peedetegmdaed sfboed,f @ predetedmtiored nedgei netatennfime speed
corrected when traffic dwindles so that the fre%gency in cal culation .of
| predi ct edreduetsnn . Lhosteppingheetevrandnthe cbikemay Qe detrmamingd.dn)
. "becones low. In the aforenentioned enbodi nent, both the upper reversiaqn

fl oor andadmManceowse r &h&tsi degITHag ardatal cernt eBeby IPrAedey 8N Hhor

prediction neans (10D) having neural. networks of the sane. Accordingly, a

| ear ni ng gePxesentadiviec GEAA% 3%e de¥9rtedo data of first and second

Fadui red for SBEECNGH, theckats, JeRGREBELaR Pal Hern ditad REcIRR 3R
upon the_%%g%gqe%ﬂgwﬂ%égéﬁfﬁéiF%%é%ff@iéﬁ@&‘ fn“eﬁﬁé'.QEVHQQion floor

prediction means (10D) are corrected. whenever the number of

learning data stored in the learning data forming means (10F)
'_reaChesga_predetérmined value, tnejtime of_cdrrection of the
weighing coefficients is not:limitedv;nerero, 'For'ekample, the’
weighing coefficients may be corrected. whenever learning data
are;sent out from the learning data forming means (10F). = In
| ~ this case, predicted reversion floors can be calqulatedlwith.
considerable;accuracy:béfpre_theslearning:is finished; o;ﬁthef
weighing coefficients may be corrected. at intervals of a
predetermined time (for enample, every.hour),by:using,learningﬂ-
data stored for the predetermined time or may be corrected when
traffic dwindles so that the frequency in calnulation."of
predicted_réversion floors by the reversion floor prediction
means (lob):benomes low.
% In the aforementioned embodiment, both the upper reversion
| floor and the lower reversion floor are calculated by the.
reversion floor prediction means (;OD)-having neural networks'

of the same. Accbrdingly, a learning data.set is incomplete if



for only use in predictive calculation of the upper reversion floor and a
neural network for only use in predictive calculation of the |ower
reversion floor may be separately provided in the reversion floor
prediction means (10D). In this case, the time fromthe point of tine of
prediCtion to the point of tine when thé&&srection of the novenent of the
cage is reversed can be shortened on average, so that a greater nunber of

| earning data can be collected in a short tine. In the aforenentioned

embodi TERL: RYCHRLAN dd 0FERcR Sute! ULalad Ao dRio Y ABNG LhgeT QY o1 01

floor pre I'on neans havi'ng™ neuar ne € sarne. It is,

however eg'EEE:tSS}Jt grggemﬁdi th LRYES 2hgg,f LogLsqt! %&g@' Y s2RERE ARy

correspgn i ng vari ous s of traffic volume by using cage position

data, rgpehngid %Ctﬂéﬁéﬁéx?%aﬂ&nséﬁmelfame%ﬁﬁldg did€a 2S hBRBrddd@y,
because the traffic stream changes nonentarily in the day. To solve this

di ffi cubpyn thei soneddezarionhatf €nis pepnhesedt vigw,ha abkaradt ewetsidrk of
the traffic stream such as traffic volune (the nunber of
passengéos, only msebdn grddimtive qdlmelavids, of htheunbperorevaegsica | s,
etc.) taken statistically in the past, are used as input data. However, as
t he nunfdéooaf andut adaneuradrenstwprk fior ophtya hsegedint | preddatdye red
for predictive calculation of reversion floors but a |arger nunber of
| ear ni ngadsudagiona ¢fr gbe dewenf reygrsiog pbloor ey rkeuseparadely
correction of the weighing coefficients of the reversion floor prediction
provided in the reversion floor prediction means (IOD?. In
this case, the time from the point of time of prediction to the
point of time when the direction of the movement of the cage is
reversed can be shortened
on average, so that a greater number of learning data can be
collected in a short time.

In the aforementioned embodiment, reversion floors are
calculated all day by using the reversion floor prediction
means (10D) having neural networks of the same. It is,
however; difficult to predict reversion floors flexibly and
accurately correspondingly to various kinds of traffic volume
by using cage position data, running direction data and
answerable call data as input data, because the traffic stream

~ changes momentarily in the day. To solve this difficulty, it
is necessary that data representing the characteristic of the
traffic stream, such as traffic -volumé. (the number of
passengers, the number of landing- place calls, the number of

cage calls, etc.) taken statistically in the past, are used as

input data. However, as the number of input data increases,



means (10D). Accordingly, upon the consideration of this point of view, one
day may be divided into a plurality of tinme zones or traffic patterns
correspondingly to the characteristic of the traffic streamand, further, a
plurality of reversion floor prediction_ nmeans corresponding to the ti ngs
zones or traffic patterns may be proVEﬁZd to cal cul ate predicted val ues of
reversion floors by changing over the reversion floor prediction neans-
while. detecting the characteristic of the traffic stream In this case,

the nunbgkeObniqy & sliaqra,féf M’ £4li £éd@IreRapsri peeaased vidlicadliarkatsomo
necessity of usé of traffic volune as input data. As a result, in. this
case, NObfOReYreirad dn T oo bRl &f Qarerdxe wuaibean afan dzerrsivoy tdameal and. 4 he

| earning data. required for 'correction of the weighing coefficients
can be reduegedt kiddl iof rishetirgdpénipdr apd: réguidesic fioxedortrmiion 1o

el evator control apparatus according to an aspect of the invention

conpri si nye areigipimgdabeffédmiengisorofrethe devexsiorr £lagr tprgdietieRate
data containing cage position data, running . direction data and answerabl e
cal | dat meiams=o (¥ ¥orm of data used as input data to-a neural network; a
reversion floor prediction nmeans formng. the peura

i ncl udi ng an Aqqardingds, f‘&on-é@%ﬁ-\ﬁwlsda?WFWto%a{‘ggDaﬁrlg%Fp%gdvq'ﬁYEr |
rover oi o o3PY, makl bR IHRERIRY 4050 P OTEIIIsn BEl Wt L RETRLEE
Iayer aﬂ%éé?%ic patterns correspond;ngly_to the characteristic of the .
traffi¢=st:egm?and,_further, a plurality of reversion floor NV
predictiongmeans'correspondihg to thentiﬁe zones 6r_traffic
patterns may be provided to calculaté:predicted values of
reversion floors by changing over the. reversion floor
prédiction.means while detecting the. characteristic of the
traffic stream.. In this case, the number of reversion floor
‘prediction means.increaseé-but fhere is no necessiﬁy“of use of
traffic volume as input data. As a result, inhthis-case,-not.
only the tim§ reqﬁired;forjcalculation_can-be shortened but the
learning data required for coﬁrection of the weighing
coefficients:can-be redncedrbotﬁ in number and in period.

As described above, the elgvator” control - apparatus
according to an aspect of the invention.comprising:uan_input
'daté conversion._ .
means for converting- traffic state data containing 'cage 
position data, running direction data and answerable-call“data
into the form of data used as'input_datasto a neural'petwo:k;'

a reversion floor prediction means forming the neural network



out put | ayer and havi ng wei ghing coefficients; and an output data
conversion neans for converting the output data into the formof data used
for a_ predeterm ned control operation, by which predicted values of floors
wherejthe direction of the movenment of the cage is reversed are cal cul ated
as predlcted reversion floors through?ﬁésbhlng traffic state data in the
neural network. Accordingly, reversion floors near the true reversion

fl oors can be predicted flexibly correspondingly to the traffic state or

traffic Hﬁauﬁﬁblﬂbﬁﬁé Qﬁ'§ﬁ§u§nl§géfcfofnré@@ivfggeggxat?BPEQH&EQE

apparatus which can inprove accuracy In predicted-arriva re or th&™ ike

i's provieetputur agfer t heoe! e\éﬁrﬁﬁ.rfgonté@{: apRY at gt phaeor Qié& to gpepher
aspect of the invention further conprising: a |learning data f orn1ng nmeans

for storcoprespondipgt heoprelect pedbyeedi opevépsionl 81pbedect epfanedncage
together with the input data at the tinme of prediction but the true

reversi obntéxnedbstel dayeyy dicsposedgbetivbenr tifeer enphie diafy@x iand othkhe
nmovenent of the predeternined cage is actually reversed, at a predeterm ned
poi nt ofoutp%tlhaxerummdupqungxheﬁghhngeteeﬁfmc;emmsthennbyameodtput t he
stored input data, the predicted reversion floor and the true reversion
floor asdataceenvegsionamesns fod sonversdmigortheeanstjuk data etntagthee

wei ghi ng_coefficients of the reversion floor prediction nmeans by using
the | earfPFy aft dater mised nfans 2 predetgrninedecghtnglc myidrations by t he
neur al netmork are corrected automatically on the basis of the cal cul ated
result of bﬁ%dPE?ﬁéﬁtﬁﬂu¥%¥%ﬁﬁ|€fsf&99r§mﬂhﬁﬁethh§ direction of the

\_ ‘movement of the cage is reversed are calculated as predicted
reversion floors through fetching traffic state data in the
neural network. Accordingly, reversion floors near the true
reversion floors can be predicted flexibly correspondingly to
the traffic state or traffic volume. There arises an effect in
that an elevator control apparatus which can improve accuracy
in predicted arrival time or the like is provided.

Further, the elevator control apparatus according to
another aspect of the invention further comprising: a learning
| data forming means for storing not only the predicted reversion

N floor of a predetermined cage together with the input data at

the time of prediction but the true reversion floor obtained by

detecting a floor where the direction of the movement of the
predetermined cage is actually reversed, at a predetermined
point of time in a running period of the elevator, to thereby
send out the stored input data, the predicted reversion floor

and the true reversion floor as a learning data set; and a

correction means for correcting the weighing coefficients of



time and the neasured data. Accordingly, automatic control can be nmade
though the traffic stream nmay change according to the change of state in
use of the building (for exanple, the change of tenants). There arises. an
effect in that an el evator control appar bei ng hi gher in accuracy igs
predi ction of reversion floors is provi .YV - WHAT IS CLAIMED IS: 1. An

el evator control apparatus conprising: an input data conversion neans for _
converting traffic state data including elevator cage positions, - cage
runni ng dthecrévessiandfbadt sprediet iespoeries by nisiirdatthe A eamning datsabl e
as input data to a neural network; a reversion floor prediction neans _
const i t ut Epgméngdmeans al byioriwerlk thel weighidighgaef fimpiantayia the nevxali ng
said input data, an output |ayer for outputting, as output data, data

cor r esponBEEYOLE pREE CTRELEE eqisimt@mg;ga-&ﬂ-ywm he d Rashatr §f cdde
are predicted.to reverse_their noyi ng directions, and an intermedi afﬁ(i1 | ayer

di sposed saigeiated geFnptt of BHEPdif i@ﬁ!r-dtlaﬁt'ii{ﬂf By ettai A /f &hi ng
out put _dabABerEBA GRS REATHRRE s aBeE oL RE T AP Sy ST can
he. oper abPonedsr thtirh Hhel ChAftishiror v wiY  nachl e8sPrRide AR g
reversi O_“cL'a%8¥a309f_s§§£8 -fx_"i‘g@_éé-__qf 'the ‘building (for _ex_ar'np,l_e, the change -
~of tenant‘s), . There arises an effect .in that .an el'eva_.-t_o“:':
- .cont‘:r.b.'_l. apparatus _beirig. h_j.g’her in ‘accuracy in_ prediction of-._ : N,

reversion floors is provided.



3. An elevator control apparatus according to Claim1l wherein said

: reversion floor prediction nmeans includes a plurality of independent neural
networks so as to nake said i ndependent neural networks cal culate the
predi-cted reversion floors. 41 4. An el evator I S
accor\ﬁ/tT ng to Caim1 wherein said dat a’-\-@rrespon““m‘ﬂ"‘ﬂlmmmnmﬁt ed
reversion floors at which said el evator cages are *prédi étell td reverse
their noving directions are related to predicted reversion floors at which
sai d el qupiPrr€ aseRTMep Pfgdi cted to reverse their noving directions upward
and/ or =ghevripBreghm———_r—et=e\/at or control apparatus according to Claim1l
wher ei n sai d. datzn coléesPeORdEOALEO1 BPpRLALLS! @BmpRUYiTign fl oors at which
sai d el evator cages are predicted to reverse their noving directions are
related to @Eredinpheddatecconverislion meahsWhbehcsavéreingatparEagestaeyer se
their noving directions continuously. 6. An elevator control apparatus
accordi miptta Claicdudinger eebhevatornputagkat apositdiohs ,nputagat a comyengi on
means include statistical characteristic data of traffic survey. 7. An

el evat odigraetinsppandt geldscdodibey tesmdried 6 whtoedata timfthe formne
such as the nunber of passengers taken according to statistics in the past
i s used ugRblke Bstinpetdatacharacnenrseli netwoxkof traffic survey. 8. An

el evator control apparatus according to Claim®6
a reversion floor prediction means constituting said neural

network and including an input layer for receiving said input

. data, an output layer for outputting, as output data, déta

corresponding to predicted reversion floors at which said

‘elevator cages are predicted to reverse their moving

directions, and an intermediate layer disposed betweén said

input layer and said output layer and having weighing

coefficients; and.

an output data conversioh means for converting said output

data into data in the form usable for a predetermined control

'operation. |

| 2. An elevator control apparatus according to Claim 1

N wherein the operations of said cages are controlled on the
basis of the pfedicted reversion floors of said cages.

3. An elevator control apparatus according to Claim 1
wherein said reversion floor prediction means includes a
plurality of independent néural networks so as to make said
independent neural networks calculate the predicted reversion

floors.



wherein the reversion floor prediction neans are provided in plural
correspondingly to tinme zones or traffic patterns dlstrlbuted on the basis
of the characteristics of said statistical gmn I“l”mua“ﬁi of traffic
survey. 9. An elevator control appar aj | gs 1 mherekp
the input data to said input data conversi meahs § ncl udes® cage state data

or call state data. 10. An elevator control apparatus according to Caim1l
wherein saidﬁgpparatus further conprises an gredlcted a rival tinme

cal cul ati.on reans #or® %%YEEPEtﬁ%? pPRBREREHSaAGSRE %W%ethQ%ﬂ{Wcéges
th b f th di taot di ct fl t
m chesa. i P Rtel oA Ry PR, K eee' ?’ﬁggﬁcﬁﬁa EeteFELBone.
?%@f&r EO\%&% % %rﬁltafa%&pr&ngg tg, g dgl‘?:éﬁher Jf ré@éQse.
predlcte arrival tine ca at1’on nmeans es tal ula ion on the
assunpti gmd;hat maamgelﬁféeﬁl&ﬁgeaf&nréysesawe@' progkiveed arabutaibhy of -

-predicted reversion floors. 12. An elevator control “apparatus according to
Cl ai m 10 susd NagaivhiRe HLide BEvh YL dagesLal € Upablig t@RANts CabGEkakeS
the predicted arrival tine at |anding places upper or |lower than.-the
predi ct edtHeIRE MEFin@ V@I ré€¥ oAk Oliplvhedr andydxt ldwareds i on that the upper
or lower |anding places are regarded as the predicted reversion floors. 13.
An el evator ntr @n aphavatos aonvrdlncgappafhaus Hrodwding sai cClaiani ¢t ed
arrival tinme calculation neans cal cul ates the predicted arrival tinme on the
assunpt i ovhersin said data corresponding to the predlqted_reyersion-

floors at which_aaid elevator-cages are predicted to reverse .
their ﬁoﬁing directions are-;elated.to predicted reversidpa- *wJ
_flborS' at -which said elevator cages reverse thei;t.mqviagr
:dlrectlons contlnuously. | |

_. 6, An elevator control apparatus accordlng to Cla;m 1
wherein the input data to sald ‘input data conver51on means
lnc;ude statistical characteristic data of traffic survey.

7. _Ah elevator céntroi apparatus according to Claim 6
wherein a traffic volume such as the number of paésengers taken -
accordlng to statlstlcs in the past is used as sald statlsflcal
characterlstlc data of trafflc survey. N i o N\

8. An elevator control apparatus accordlng to Clalm 6
wherein the reversion floor p:edlct;on_means.are prov;ded in
plu;al correspondingly to time zones or traffic patterns
distributed on the basis of _tha characteristics of said

statistical characteristic data of traffic survey.



sai d cages having no direction go fromthe cage-position floors directly to
| andi ng pl aces at which calls have been generated. 14. An elevator control

apparatus according to Caim 10 wherein said appar at el S€s a
gr ou"’gécont roller for evaluating a waiting tine fc”n'lmmltlg"dﬂﬁgyll:al |'s
on the basis of the predicted arrival tigeycalculated by saidspredited
arrival time calculation neans to thereby assign cages the | andi ng-place
calls. 15. An elevator control apparatus according to Claim1 wherein said
apparatus furtheg,C ' r Lotlye l.ati ng -t

9.t NeAnC WRIVARS: TEBAELDY JERILddY ChEcBIG AL AT m 1

near-future states cages on corresponding to

the prednerdn e¥re Siaul! QdEa | g@- sy ?iﬁﬁ?&oha‘%@'téé‘hvéi?g%ﬂt Yeans
according to Caim1l erein said reversion floor prediction nmeans sends
out dat dAneQuides) GHld Gilrd Eaty ek ctLTLr s¥etei @athl.oors at which said

el evator cages are predicted to reverse their noving directions,
whenever a [l@ndi ngapldetratadr dontegl sappedathd. ackvrdimyator Clevimm al
apparatus according to Claim1 wherein said apparatus further conprises: a
| ear ni nyheéaed nf saiid@ppaarsstisrfstthéngcomprbaes aheppeddictesd axmisrasi on
floors of said cages together with the. input data at the- time of

predi ct tdmep Rakanlation reeans| §orf cadanlahigzigetheypaedéctedg anmioral wher e

the noving directions of said cages are actually reversed, at a
pr edet eﬁ'l’c‘{wed’fpoﬁ%d oFageseonnther hagiify Herthrl datanecEresRrosding % er eby

h ' h ' ' fl )
send Omthte %rseglg').&:%%dl gg%terg?.to%’ f&ogrgrgglvgﬁfg}l rsea\(j?cli Selloerlratg:q ro:':sag‘:iensd are

\ predicted to reverse their moving directions.

11. An elevator control apparatus according to Claim 10
wherein said predicted arrival time calculation means makes
calculation on the assumption that said elevator cages run
successively between a plurality of predicted reversion floors.

12. An. elevator control apparatus according to Claim 10
‘wherein said predicted arrival time calculation means
calculates the predicted arrival time at landing places upper
or lower than the predicted upper or lower reversion floors, on
the assumption that the upper or lower landing places are
regarded as the predicted'reversion floors.

13. An elevator control apparatus according to Claim 10
wherein said predicted arrival time calculation means
calculates the predicted arrival time 6n the assumption that
said cages having no direction go from the cage-position floors
direCtly to landing places at which calls have been generated.

l4. An elevatbr control apparatus according to Claim 10’

wherein said apparatus further comprises a group controller for



the true reversion floors as a set of |earning data; and a correction neans
for correcting the weighing: coefficients of said reversion floor prediction
means by using said | earning data fornm ng neans. 44 18. An elevator .-

;. ~control apparatus -according to Caim17 wherein said | earning data for g
means repeats the |learning data form ng A storing operation at a .
predeterm ned point of tine or when a predeternmned state is detected. 19.
"An el evator control apparatus according to Caim 17 wherein said |earning
data for meRglieding epeaitinke diew fiorg ldatd nepliate audl lst wn he s on
in synchronismwith the tinme of |anding-place call assignnent, or in
synchroni sfh Wwhd prpddseed iamrbvaberiime, calohbatéede byageaddatprassioned a
predeterm ned state. 20. An elevator control apparatus according to C aim
17 wher ei arsdivall etimé ngadad aftdrani ngearansadetherebyhassign cages rdverse
in their noving directions upward and/ or downward and stores the reversion.
fl oors aslandingrplaserasdloks | oors.. 21. An el evator control apparatus

according to Claim17 wherein said correction nmeans (H{égns corr ctionlat

a preset timeldr stAReelgyat®ry SUEED} @BREFBFUSp X %&cBPdﬁl?%%

Claim 17 wherein saiid correction_neans perforps correctggp when tﬂg;n er
ctively

of sets oWhEF@ine§PAdngPRAratNE ERFERRY FOPRELSSRAMEIRT LPT SrGi

predeterméyTidfgé{%g,the—near-future states of said cages on the basis
of the data correéponding-td the prediéted_reversion'floors.
16. An: elevator control'apparatﬁssaccording to Claim~1 . gd
~wherein éaid_reversionnfloor'prediction means sends out.data 
corresponding to the predicted reversiqn f;pbrs at which said
elevator cages are predicted to reverse . their moving
directions, whenever a_landihg—place:call,is registered.
_ 17. ~ An. elevator ccntrol_apparatus.according.to Claim 1
wherein said apparatus further éompriseé: . _
| a learning data forming means for storing not only the:
predicted.rgve:sion floors of  said cages: together with the
input data at the time of prediction-but-the-truewreverSion
' floors obtained by detecting floors where_the moving directions
| of said cages;are.actua11y reversed, at a_predétermined point
of time in a running period of_the elevator, to_thereby.send
out the stored input data, the predictgd reversion floors and.
the true reversion floors.as_a set of learning data; and |
a correction means for correcting the weighing coefficients.
of said reversion floor prediction means by using said learning

data forming means.



23. An elevator control apparatus according to Claim17 wherein said

: correction nmeans perfornms correction by usi ng the difference between true
out put data and desired output data. appar at us

according to Caim17 wherein said |ear n| ng dat laﬂ',mm;ma‘,epeat s the

| ear n‘f’ng data form ng and storing ope#ﬁ-t‘l-on at . poi nt of

time or when a predetermned state is detected. 19. An elevator control-

apparatus according to Claim17 wherein said | earning data form ng neans

- repeats thelgar nifgedatatber Eb%r%'id fé\ﬂ:é)%é@éf@fngntﬁymw qnism W th

the tinme of landing-place call assign I n synchr nlsmvmt a preset

time or whRiredth saild vmarﬁm;C@eg@asmi:ﬁ;.ﬁgCﬁésﬁsarapéa@seH:menqtéafztﬁtrﬁ; 20.
An el evator control apparatus according to Claim 17 wherein said | earning

dat a fodatag foriihg @RIEStdriNY cprdtirELay @V riidterniqidd PBAnY of

di rections upward and/ or downvvard and stores the reversion floors as the
true retdns @r W 2 phdedetermivedt otatenisodetppaedt.us according to
Claim 17 wherein said correction neans perfornms correction at a preset tine
or state. 229.An A& eeidévatopntonitraipapparatrs cacdcogdingCiai @IEAMKET ei n
said correction neans perforns correction when the nunber of sets of the

| ear ni ngheered.y ezciad ekbarriingraititanfoshing dnesnsheepeapse ddeelaamuingl ue.
23. An elevator control apparatus according to Claim17 wherein said

cor r ect datarforming podnstesingcoperapjonsinsynehronism with the time

of landing-place call assignment, or in synchronism with a

preset time or period, or when the cage state becomes a
predetermined state. |

20. An elevator control apparatus according to Claim 17
wherein said learning data forming means detects that said
cages reverse in their moving directions upward and/or downward
and stores the reversion floors as the true reversion floors.

21. An elevator control apparatus according to Claim 17
wherein said correctionh means performs correction at a preset
time or state.

22. An elevator control apparatus according to Claim 17
wherein said correction means pefforms correction when the
number of sets of the learning data repeatedly formed and
stored reaches a predetermined value.

23. An elevator control apparatus according to claim 17
wherein said correction means performs correction by using the

difference between true output data and desired output data.



3o, '
di ffefence between true output .data and desired output dat a. 29. An

el evat. or

control apparatus according to Claim3 wherein said reversion

fl oor prediction nmeans constitutes a plurality of independent neural

networks for calculating different kinds, of reversion floors respectively:

30. El evator control apparatus substantially as herein described with
reference to Figures 1 to 7 of the acconpanying draw ngs.

18. An elevator contrél apparaﬁus according to Claim 17

wherein said learning-data forming means repeats the learning

‘data forming and storing operation at a predetermined point of

time or when a. predetermined state is detected.

19. An elevator control apparatus according to Claim 17

wherein said,learﬁing data forming means repeats the learning

of landing-place.call_assignment,:or_in'synchronism_with a

presét time or period, or when the cage state ' becomes a
predetermined state.

20. An. elevator ccntrgl,apparatus according_to Claim 17

~wherein said learning data forming means- detects that said

cages reverse in their moving directiqns upward and/or downward

and stores the reversion floors as.the.true,reversion_flbq:s.

data forming and storing operation in.synch:onism{with_the time

21. An.elevator contrp;'apparatus.acco:ding;to.claim'17_

wherein said correction means performs correction at a preset

time or state.

- 22. 2An elevator control. apparatus according to Claim 17
‘wherein saidﬁcorrectiqn_means;performs_correction when ;hé

number of sets of the learning data repeatedly formed and

stored reaches a predetermined value. -
23. An elevator control apparatus according to Claim 17
whereih said correction means performs correction by using the

difference between true output data and desired output data.
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29. An elevator control apparatus according to Claim 3
wherein said reversion floor prediction means constitutes a
plurality of independent neural networks for calculating
different kinds of reversion floors respectively.

30. Elevator control apparatus substantially as herein described

with reference to Figures 1 to 7 of the accompanying drawings.




